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; 1 py 1 gar” eſtion the worth of ale Art of Gunnery, bei af 
| _ 1255 2 ble tm eee ee, 
PE by vis. Aitomerich end Jem. Far by t « Art, and good Ar- 


tile, 
ne 5 Ht rong Trenches of. 4 N Ann for- 
Bs Feta, opened and ftormed by the weaker Army, tothe ruine of the 
_—_ 77 Forces; mic mas ſcen at the Battel of Lutaen, i 
=. 2 Ne 1.wherethe Sereue and Patent Guſtavus Adolfus. 
. X Sweden Killed; for there the Smgges Gunners did 
N 12240 H their Ordnance, that the Swedes Army ſtormed : 
writ; in the moſt 
4 ſtronger Army. ahora than thoſe without; and on 
rificiad and Tnduftrious Carriage of the Gunners. 
ma perceive,thas there ts, as much lieth on the 
nandt, either by Sea or Land, to the r ſafety of of f the 
or Army, and annoyance af che 363 
In this little Picer zun may find the framing 
- the calculating: « 
DD, thoſe Height-Rules both 11 or Powder. and. Fer, the true 
Wind af every Gan, vi i —— nexfions of their Fartifiations 
in giving Powder, wot t al to the weight of the 


by the Ar- 


which Jos 


5 


f 
, G f Gariſon, 
«ny thing elſe. 


eff Draxghts, 


4Y- 


| what is aſefal. to Gamer either by Sea or Land, and boy t 

| 147 0 devel his Pete to ſbvot at « Mark zal, 
bf | Queſtions a ee s bt to give ſome avcount of cre he be ad. 
KK mured: As alſoro 777175 Mortar. Piece and Pettardguith Fire- 
ert, Offenſive and U 2 Whereby. er waged, any 


1am. 


„ that will take natice of F") aſe of the Quadrant: d vadrat, and 
_ „ will find as Artificial Recreations in this 
8 Lene W in his hath been 8 on this 8 __ 


3, | Az 1 It 
F : 12 4 he” * ** » v L : » * 2 oy 


ſecure Trenches that could ” made, and 


thoſe Table, 2, Powder and Bol, eee cur Si 


by, I 


5 eece; further, as . Draughe of the Orunance; 2 8 LE = a 


5 1 Powder 3- for i, 4 trus. fort 
| ſhel have to 9 i Ball 7th of Powder ; the Queſtion 


| erefical. obtinate Malig ner of the Art, (bat 


I To the Pr af f bi conny dla, ca. Thomas inn Ng. 


. 8 wa 
000 eng 2nd hs great al. 
tified Peece of Ordnance v2 
is, e 14 : 


in fring. is . i ping 


The t to be given to a Reinforc d Peece [booting th. 
and vi her : ſuch Buſineſſes moved m. to write "thi 


-% * 


by Gunners might be mort circumſpett,"  \ | "4 4 
t "that thereby T may ada any thin 
45 


tißcial Gunner, but that the younger. Brethres may," by read. 5 
ng and obſerving what is here made plain; leatt to do their Duty 7 1 
8 Piece do inſtruct any. yet ignorant," I ſhall be glad; if * 
it pleaſe the Readers fancy I have content; but if it He, any = - 
Fake no more notice 1. 
f bias, but deſire he may amend bimſelf and this alſo: Were. 


/s conclude 4 IT fad, e Fo CTY hs AS. 0 


RES, 


4 77 1 * — , 4 Þ * "3 * LE 5 


'Nro this little Book 1 plainly ſee: Ny AY Ke Rs of ; 

' Inventions rare, with Art of ee. OE 

| Grounded upon two Pillars that muſt ftand, _ ET 

While God and Nature Earth and Sea command, 1 85 

> 10 WY wy Ar thmeticł, Geometry, with new e bf 53 
Thy King and Countries Good, be 'n bs & hy Incemtions. | 

WE Therefore Minerva claims Ingine and Wit, 

7 ere, hty Mars does 9 ſubject N 

om our Country- Man it deth redound, 


5 ws ; 4 5 2 on hoſe Country hath been formerl and = . 


Let us not keep from him deſerved 1 Wo © . 
Which Strangers would afford as his Fe praiſe 1 


Becauſe he dick given a Light to Gunnery 3- . DES 2 
Not craving therefore Gold or other kee, Ph 5 . 


ö 55 15 > +I do conclude, the like hath not been wrot, 3 ie wy” 
e 15 y Language, 1 age n J "Tho. Orquart. 
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OY Here are + many 5 0 do facet; a als 1 3 18 . J 
ae the 3 rment to be Gunners, either of Garifons -—- 3 
4 Ships never underſtood any the meaneſt 1 x 3 
rticle (as I may ſay) in the taeda, A B . 
Ra not this to diſcourage any from ingaging 4 the: 5 
is 1 a Gunner; But am ſure, except Ppes qualified with tne 
. Fkineiples and Ground-Rules of Gunnery, he cannot be worthy of 
- the place. And yet. there is more than Art or Action to be ob- 
_ tained ere they begin: For which, Canſe 1 will here begin with 
thole Qualifications, that a Man profeſſng, and dignified with the 
Wo of a Gunner“ 8 place, ought to have. | 


#5, 
5 
* 

AY, 


mo That he be one. that feareth God more Tg: his Enemy.» 3 „ 
2. That he be educated; and expert in his Profeſſion - | "OR Ex- 
= . Eh confirmerh, ſome ſay, teacheth Art. e ha. _- 


<7 .. That-he be conſtant, and. not giver: to change. 58 78 4 3 
n. That be de enn True and Honeſt. oh 2 . f © 0 wi 


The Reaſan wherefore wy firſt Diſcourſsis of Geer is ul. 19 
becaufe many times i, falleth Hut, that moſt Men employed for 85 5 — 
 _ Gunners are very bees gent of the fear of God. Many += ana [= 

- "of this nature might Ade and produced fromthe fad Expe - 

 rience of preceding times: Ge 1 2. — good to intimate Air " 
. | -- this one, for the terrifying of all Godleſs, and the confirming aft 
Godly Gunners : Whic Example I had from Seyger van „ 2 
General of the Land of \Overyſſet, in bis Diur from Amſterdam „ 

. to Eaſt-Tndia : „ the which Diurnal N gun on the 8th day of De- Ny 2 1 23 
9 5 OY 2 in the Year 1628, trom Texel, and ended there at his re- 3 
meu the 12th-of. July 1633, Inch 38th Folio. of that Book, he 
"DA flaith, That in the Year of our Lord 1631, in the Month of April, 
7 Do There was on the Illand Nero, a Gunner, whoſe Name was Corne- Py 
ET Ns uus Slime, but a very Godleſs ang profane Man, who at no tim © 
5 3 Could ſpeak but he would be Curſing or Swearing; and ben auß 8 f -M 


* 
9 * 
4 
* 


5 _ woul N What: was oy Gn after this ny his [i 
. . e 45 r . : 5 3 5 17 9 


Auſwer was, It may be to Heaven, or. it may 1, but, aid | 
if I dogo to Hell, there I will ſell Tobacco, and Brandy, and that 

would be good Medicine for the Devils. But one day this Cornelius 
Slime, in preſence of my Author and many more, being Curſing and 
Swearing, and many times giving to the * 
time, in preſence of all thoſe . par Devil lift him up in the Air, 
and let him fall to the ground, wit 


5 manifeſt that there were not any of the Gunners imployed y the 
.Officers of the Army, in on ons and Countries Service, all the 
-while his Majeſty was in Sc 


— r 
1 — 5 MLA r 
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himſelf to the Devil; In the mean 


| with a great noiſe; but the ſecond time 
being taken up by the Devil, he was carried where never Man fiving 


could find him. From che like the Lord deliver us all. But if Experi- . 
ence had not taught me, both in chis Cauntry and others, what tze 
lives of many Gunners are, I would have ſaid 14 0. r 

8 | 


Now for the Education of Gunners in their Profeſſion, it was 


Scotland, which were capable” of their 
Duty, or knew any thing of Art; and it was no Wonder to fee | 


our common Gunners ſo ſlothful to attain to perfection in Art, be- 
Cauſeif there had been a Man able in his Profęſſion, our Officers of 
Artillery would not imploy him, leſt he ſhould ſee, and ſo reveal 
their own Inſufficiency. Likewiſe they needed not care what their 


Abilities were, for thoſe that had charge over ther, durſt not — 5 


them to examination, for fear their own Inſufficiency ſhould be 
openly known; but if they had been able to put them to it, we 

might expect to be better Maſters of this Art, when now we are 

ſcarce good Scholars. Likewiſe when there were able Men in the 


— 


Country, they could have no Imployment ; and for fear they ſhould 


be imployed, there was one Calumny o another raiſed to their pre- : 


judice ʒ citherhe is proud, or a Malignant, which was in effect, he 


was a true Subject, and therefore not tobe imployed; and any of | 
theſerwo Names were enough to keep him from Imployment ; or if 


- he was in Service, to cauſe him to be caſhier d, as the Caſe then flood, 
But to encourage Ingenious Spirits to ſtudy Art, and to practiſe 


the ſame, Remark what is ſaid of the Emperor Domitian, That he 


Was ſo skilful in ſhooting, that let a Boy a good diſtance off hold 
up Bis Hand, and ſtretch forth his Fingers, and he would ſhoot 


through betwixt his Fingers with an Arrew, and not touch the Boy. 


5 Now I am fore, that although the like may not be done with any 


great Piece of Ordnance, yet I have ſeen one, who ſhooting witn 


great Pince, within point blank ef tüte fame Piece, dfrer Obſers 
vation and Tryal of that Piece, would ſhoot within a hand-breadtn 


of any Mark; yea, ſera Drinking cup oh the end of a Pike, he 


5 would 
| 1 $0 W 
. : , ? b — ; 2 - 
288 3 : D 3 5 7 ? 2855 


"a; it r a Ball. And beesulb I have hitch at Field,” 
and Sex-Service,and have ſeen ſuch Errors in Gunners, my Deſire is, 
That thoſe that are in 3 or ſhall come to it, may exerciſe 1 
Go and ſtudy to my their own Credit, and act ſomething for 
the Benefit and . of their Country, and honour of their 
A ſor the Conſtancy of Gunners, and ethers; Hach it not deen 
ſeen ſince the beginning of thoſe comfortleſs Troubles in theſe Na- 
ions,. the-untonſtency and inſtability of Men, how they have va- 
= riet from the one Party to the other ? yea, they have for Ambi- 
= tion, und greedineſs of Gain, fled from the Army t they have been 
| fworn to, and gone to the Enemy, to the great loſs of their:own. 
——_— and hazard of the TOW, os an undoubted: Atzinage-to- 
the-Enemies of his Majeſty, 
For their Honeſty, they arenot ſo ache blemtia thioſs that have: 
7 the chargs of them;for were they drawn to an-accotincof what they ß 
n they have ſpent it, then Men durſt not but be honeſt. 7 "ON. 
But the Commiſfary taking from each Barrel 10 or 12 55 
of Powder, the Gunner finding this, muſt be let ſlip with. 1 
as much ; „ and I] think 20 or 24 Pound in the hundred, is at 
Intromiliy.” Aves. oo oe I 1 hp 
No to help this great, l may gays terrible Theft PPS ac]. of 
againſt King and Country; and that the Aniinutition-may redound: ; 
to the profit of the Country, whick-is the only Service his Majeſty | 
requires, chuſe honeſt Men for Commiſſaries, and Keepers of 4 
Magazine, who. will requirEan exact Account of what is gone or 
ſpent, and let every Man be qqntent: with his Wages. It ig a rue 
ſaying, and the Word of Gd clears it, Bleſſed are e Prace-midhers, 5 
Per they ſhall be called the Clan of Gad, Mat. 5. 9 Wherefore 
all Men ought with all their Hearts, to cry to God for Fesce With 
Truth, the which I pray God to ſend us. | 
Jo any vers d in Military Affairs, is known the ben perle 3 
whit may redound either to the Country, Army or Fleet, by the 
well or bad management of the Great. Ordnance, or Train of Ar- 
_ rillery; for which cauſe; Pay, it i is moſt al to try ſuch Men : 
_ youchuſe to'be:Gumners-ere you truſt, either for Land or Se- 
Service: And if they be qu With theſe forenamed Marks, 
8 then are they fit to act the part of a: Mag: Sg: it is God nen 
N ; _ increaſe muſt come. 
9 Now if t e Man of does Qualifications tobe 
: - for a Gunner, and but meanly expert: To them I ay, 1 = 
they follow al iv plates fundamental Rules and CO m 


| er ſhal have ſeu re and 1 3 „ 
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AG iris wiehbut e „ 
F "oy more profitable or neceſſar y than a zaveable Conditions: | EP 
fbr — — neureſt thing: ts God; in | 8 
* js Love, Charity/Faith,and-all rhe Vertües Therefore we ought: We 
„ for: Fedde, that 4 2 n obedience to God, dur King and 
Rulers, weliinay proſper in this World, and lee in Blifs exernally. OL oF 
But in regard that t e great Princes of the World may obferve 
5 and feek Peace; we ought to pray, That as God Huth placed them = 
8 Power, fo he may difect them in all their Actions; to don 5 
„ Ne e rye Leg the good of dhelr Sübzects For whar divi= - — 
_ © fron among the Kings: and Princes in Chriſtendom, hath done to 
mme deſtruction of Re Fed, effulicti-of Blood, and ruinin of 8 5 
Eſtates, is much in Hiſtories made plain: And * hath been done 8 
dy our unnatural Diviſions within theſe three Kingdoms, is yer freſn 
in memory, to the greꝑt grief of many. good Chriſti ans, And in re- 
gard that ſome Princes in Eitende 28 tokeep Wär, for 
maintaining of the Chriſtian Faith againſt Turi, 'Saracenr,and bar- _ 
„ barous Tarters: As alſo that amongſt themſelves; ſonie ade either 
dlovn up with Pride or Envy, who would Reign aldne, much amu- £5 
* ſing the minds of Men What they intend to de; ſo that War ig as 
ke to be as ever Therefore ay well-wiſhing/Perſonoughrrs ſtudy - 
for the advancement of his King's Honour, and good of his Country. 
Now what may be the Actions done by great Ordnaũce imtime 
of War, may be e wy either needleſs or Rurtful: Becauſe there 
is nothing thereby to be taught, but to raze down Fortifications, 
; and other Strerigrhs, to'ruine.: Or how an Army, by cutting off 
e Souldiers,. may be ſhattered: and ener 1 an  intrenched.. 8 
L mnt ie broken up and forced. n 
7 t to be in eſteem, if we viſt besen e. . 
ſp & to 4 5 dangero s Times wherdin' we live, they onght to be 
encouraged; becauſe no Potentate can be longer in Peace han bs 
be Neighbour pleaſeth :? and that ſcarce any Stren th. is able n { Ty 
2 . the fury of terrible Cannon well managed 
Wo. * And amongſt all Arms in time of Wa . great Ordnance is 
8 firſt inuſe,-whether:iti be againſt;;/or in — Place; and 
erpecially when they are rig dy managed with eee = 
boch helpful and encouraging tœtheir Part 
+ = And contra yy when K are not Men of Judgment and Diſere· NES 
_-.. tion, but ſlothful, arid: en then they produce Damage to the 
| Owner of them. For, as Hiſtory. declares, the great Ordnance hath * 2 
9 5 . ö mw i e me = = 
e | Þ.-. 5% | S WHEN: on : 


— 


Abend 1 . . 8 » Party gave 
— ach Galt ep e e A 


What s ; Gunner Ot, the 1 to bs, phom ; the e is 
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| of War, to have * Fee Gunners, aC are able 8 an ac- 
count with reaſon of F rge; and that 
chey be ſuch as fear God pn. Lala 1 they * to be 
1 2 and not given to change, as afore is ſaid. | : 
The Gunner ought, beſides his true ſhooting, to be learned in 1 
E rithmetick and 5 which will cauſe him give Advice where a 
Strength may be moſt conveniently. pe and what Ordnance is. 
moſt cting 10 accompliſh the ſame. ., 7... - 3 
Alſo he ought to give Directions to the Evgineer,what form of Bar- ? 
| teries is moſt convenient at ſuch and ſuch places: Likewiſe hy his Art 
: th ive Directions, that a Storm be made where vis FATTY may have 
: Joe harm, by his playing with Ordnance. upop the Places where 
Danger is to be 2 Likewiſe if in a be ted Place, the Gun- 
ner is to defend the ſame againſt oppoſition of the Enemy, and 1 to or- 
der ſo, as by the aſſiſtance of the Ordi ang what, other means 
20 to oppoſe and —— fog! Enemy [or defenes of the 4. | 


Baut beforeall things, Wh 10 Army approach to che Place 5 
to which the Prince, & Officer 8 ue 
do intend to beleaguer © _ el neceſſary that the * 


Gunner be one to go before, and yew the . With ze . 
| thereby; the which to do, is at br of the Day in the 
| Morning, to know if the Walls be ſtrong or wWeak, and os: and 
by what means the 7 may be brought down; as likewiſe. to find if 
that Fort gr Gariſon be ſo.fortihed, as to anno the Ground, or | 
What part thereof is moſt ſecure for the Army to lay down Leaguer ; . 
and What Ground is beſt to annoy: the Enemy moſt in the Gariſon, 
and alſe what place of the Walls thereof is beit to Batter and . 
and which way moſt ſecure to bring the Scaling Ladders to ſet up 
and to know if there be any Mount, Steeple, or high Building with- 


in that is Fortified, to over -Iook the Leaguer ; for by ſuch means 
= great harm may occur, (or near the Leaguer) where the Enemy may 
2 n * SER we Mt cf io LOVE = hes to riſe; * 


"a 


"YR Introdulin #0 hd. 


Except the Ordnayce in the Leaguer be capable preſently w diſorder : 
and deface the ſame, that after thi Leaguer is intfenched, it ma 
defended by Ordnance, &c, Then he muſt know if che Ground be 
diggable, and on what Side of = Leaguer the Proviant may be beſt 
and moſt ſecurely brought in, and what freſh Water is chere: about 
for their relief within command of 
known where; on what end of the Place or Side the Great Ordnance 
muſt be placed, and lie from or in the Leaguer, then muſt the Batte- . 
ries be drawn out and meaſured ; and becauſe it is hazardous to 
work on a Plain, to break Ground [before an Enemy, but there muſt 
Blinds be raiſed, ſome muſt be Where you are not to work, as well 
as where you intend to build your Battèries : But if you be on ſuch 
Ground where you muſt begin 98 Approach at a diſtance, then 
vou muſt know at what diſtance you may wich conveniency break 
Ground to run your Trenches for A Ct. and as it is certain the 
Point=blank Diſtance of a Peec of f Ordnance is 220, 230, 240, 250 
Geometrical Paces, which is alſo the diſtance of a Muſquet · hot: 
Therefore the knowing Gunner ought r give che Workmen order, 
if there be no other Engineer for the ec and in this regard the 
Gunner ought to beacquainted in furyeying for this, as well as for 
his Batteries and Ordnanice placing: For if one would begin an * 5 
proach, then he muſt chuſe out ſo many Souldiers uſed to Work, as 1 
may be able to defend themſelves and f̃eſiſt a Sally, if any be: Not 
neglecting to have Parties poth of Horſe and Foot about che Ground 
to defend them, in regard they are to caroyybefides their ordinary 
Arms, Shovels, Pickaxes, Gavelocks Uros, und what ag neceffary 
for their Work. At the plate commanded to break Ground, it is fit- 
ting to caſt up a Redoubt or two, from hence the Trenches are to 
begin; and run the Approaches, that if any ſuddain Aſſault come, 


e Leaguer- place: So when it is 


the Workmen may retire thereto and idefe1 themſelves. and work © 


till they have affiſtance: for if che Workmet had no plate ai preſent 
retreat, they would be forced eee, ane Their Wark, Tools, 
and Arms, to the Enemy, To this pur poſe ivlis' to be bbſerved, That 
the expert Gunner, . incer, who is employed in this W Ik, „„ 
to uſe all the Art, Skill, an Experience they have, to run thei Lines 
in Tuch ſort, that thoſe which are in the Txenches-and Approaches 
may not be diſcovered and ſeen by che E nens, ſo that Win afet 
and Expedition they may approach near che place, or part of the 
Fortreſs, which the General defires to become Maſter of.. 
For now in our Modern Fortiſcationsg there are but two W's in a 
Town or Fortreſs, of which one m ſt be battered if they * to take 
it in; a 0 are eiter a Bubwark vr n e ne 


"Pp 
3 


Re Wwe” . of AIR: 
4 1 1 
Fs 1 "42M 3 
4 8 8 


N27 * Pon” eo eg 


e ee 

Went or Commander of the Fields by Advice of the. 4 
e of 4 5 hath 7 Wh _ to went peck on Curtain, 
e Gunner or Engineer being preſent at the hreaki round, is 
1 ſhew and inform 8 how they are on their Lead | 
as the occaſion preifics,of divess lengths; 0s. oy muſt be turned at 
every juſt occaſion, Which is moſt neceſſary; When the Line is laid out 
FE marked, the Workmen-muſt bednided and HRS opder, that 


way not hinder py Rs js | e to every W the 
45555 Tr Ex 8 foot, an- in they 2 2 — into the 
Ground, for to avoid the daug 25 rare TE 
they ſtand upon the Earth; "Therefore the Earthwhi th they dig; they 
calf up before them, and as faſt as canbEmake 3: Hole like a Grave; 
ſo When they have digged three fog in the Ground, and three foot. 


"IL 


ſed to, while 


25 


broad; . theth, ure the . ſinoe Win their Baſis-to-the top 
of the Calt-up-Wor th foot > When they. are under Co- 
vert, then they enlarge hes as they are or- 


espen | 
dere 5 | ore 1 Te Ja need not M0 fo. Kd at the beginning as near 


1 W. orks are arti N in 935 | 
Nags is pane there arm fteſh_ Men ſent tore - 
arge the Night Work, and amend what they 
ker this Nights Mork, or the ſame, there are 
es 4 Souldiers for a Main Guard, w ick 
0 3 the . 


{ſo wo ES, 
near Fe 1 755 


Hg 855 
Under round free b his Cove 8 e > as if Im- 


pediment of Rocks happen to ſtop his Courſe intended, he may 


_ mak 4 Lines and Angles about che ſame, as may brin him to his 


direct Line again; no glemilance to ir, but a Mariners Traverſe by 
e n 3 
But for effecting Ap a Mine, 8 maſk be 1 
a Ja; n BY - Anim Spades, Pickaxes, and 


| Tor and der up t 
n 


are to carry their Mine us cloſe at 


of the Rampart. 


* MING 4 Wall 
$ one Prepares Props te ſpu- 
Mine Sora "ln "or 42 3 being thick Rig 
g7 as ls ikewiſe you muſt have ſtore of Fir-Planks to 
line the Mine, within "that it may not eee it muſt all be lined | 
if the Ground: be fruſh or brittle. 5 
Before you begin to make a Mine, it will be eg Gre you k on the 
Ground of the place, ; Whether i it be "vaulted or not, or on what the 
Foundation thereof 1 is id The [ 285 8 break into a Wall, 


ecret as may be, that the Be- 
ſieged may not hear any fioife, bs any notice where the Mine is 
made, afid how it runs; for! if k. do, que ionleſs they will 5 


2 Contra-Mine or Trav 5 8 0 dliſcover and ſpoil 
No rhe wt n+ thai faiting, you cannot force the Befieged that 


ga ew Ne £7 ace: wach Warr 
ths Falle e bf Land 575. gh. F. 
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The Maſter-Gunier 68 nginieer that OC 


a Man of good Experience.Jeſt he miſeatty in nit Teer Ot 


cauſe he ought to be well acquainted with the Mariners 


allo with the Variation thereof: ; for if there be 4 Mineral of Iro maſs 
in that Ground, it is like the C and fo ay the 


Mine: He ought alſo for his Lines of | een be acqua 
the Line of Chords, or Plain- Scale; otherways wich the. uſe of the 
Protractor, for directing his Courſe, 40d Traverſe mT Mine, that he 
miſtake not himſelf-exther in his Cu or Diſt a 
funditude, according td theGroundhe Work i 


9 5 


"1$brought to. Fot the = 

where the Chamber muſt be bm time order may be given to blow 

the Rubbiſn into the Fort beheg ed, or ĩt may be out nes the Moat or 
Ditch; either of which may be done by making the. ſide thinner, 

which they would break to, than the other: And our Experience is 

ſufficient rg; of this, either in Cannion' or Muſguer ; for if you load 

a Piece of Ordnance, that there be a greater weight put after the 


Powder than in reaſon, give fire to the e holes and dn vil find 


that Piece fly out either at Side or Breech. 


The proportion of Chambers are as various as the Wall or Ram- 
part which they are to deface, therefore can have no dimenſion; but 


they muſt be made ſo large as to contain Powder ſufficient. Some 


. would preſcribe Rules for a Barrel of Powder to blow up a Rod " ap 
Earth; but the Earth being of various ponderofity, and ſome ſo 
much ſtronger bound than' others that I ſi ppoſe chey muſt uſe rather 


more 


2 * 8 
. % * 
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may play from all places upon the wor 


5 their Approaches; The 98 
1 1 their. approach, « car& made by caſting up ſome 
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1 Introdution to the Gi 


T more than leſs Powder; yet the Chamber would not be made larger 


than to contain the quantity of Powder ordained 8 open the Breach. 
When an Enemy hath beſieged a Place, Cit Fogg, Caſtle, or 


othes Fortification, and hath approached to Bat — z certainly it be- 
hoves the Beſieged to look about them, and to do their utmoſt endea- 


vour to hinder the Enemy. The Defence againſt theſe Approaches is, 
to ſtrive to make ſome cherte Ar roaches; which may be done by 
ſtoutly fall ing out, but withal to 18 oh. with Diſcretion, for fear 
of lo which is to be expected „ ph allying, the leaſt 
1 you * the Enemy, is te binder reſs o Fibeir Ap- 
for if-chey be bet back; ard 2 to fly into their 

> 22 the Alarmetidvreth, they cannot adyance their 

Work, nor — « again to work till the Beliegel be retreated. , » 
Likewiſe this manner of Defence hs £0 made by Cannon, which 

rs of the e do 

them what harm 1 magine nable, which may put the 


Workmen infear,by e E 5 miſerably. * By firing ſix en- 
ſlain by the * Cannon, which may be a means ro %p"* IF Ie 


make them. leave working rill chere bs Batteries '£ ee 
made againſt rhe Beliege 


ale, it e: 


«1 PW whidhy ou felilt an Enemy that t. 
ers of your Our vic or Contre-Icarf, with 
oaches, to hinder the Enemy 


The Contre-A 
may not become 


e, as 1 did at the Caſtle of Edinburgh f e c 


| ws gn | to the Hole. 
again The + t [2+ ebellious Arm came 
running „ben & as. to fin the Enemies Mines. Verne Lines of this 


Travels muſt be caſt up toward the Enemy, but left open to the 


Beſieged, or Gariſon, becauſe by them they muſt be defended : 


This Traverſe muſt be ſo made, that- it give no Advantage to the 


Enemy if they take them in; -and be ſure they may be flanked both 
with Cannon and Muſquet from the Fort or Gariſon. 


So that as there is an Offenſive War, there is alſo a Defenſive War, 


as doth appear by Mines; for the Beſieged having diſcovered them, 


and got into them, may lawfully kill the Miners : Now when the 
Beſieged have found = Mine our, it is to be known how they may 


make the way clear before them, and either kill the Miners, or make 


them fly, without having the leaſt harm. 
After the cauſing a Hoſe to fall in their Mine, near to my Traverſe, 


I prepared a Powder-Barrel, with old Rope-yarn, Mens Dung dry 
. about the * Powder meal, — and A with 


Cam- 


jet 1285 ; 


3 0 
* F Cl ow-Subj ; | 
$1 7 , 4 
4 4 = 1 + = N 
892 I 2 3 . 
2 - oa as % 
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"Nb 1 Introduction to 0 Gunner. 


| Camphice; all which being mixed together, I canſed tp. he put in 
> . yhich made Querton (then Governaur: of Edinburgh ) and 
entred 1 and en e e Werk- 


For «hl ARTIE Bees irate” __ =Y yet "5 his] Minorit 
this Work is begun, with Decimal Arithmerick,.-which is very uſe —Y 
in the Art of Yana 10 the working and ae e the Square 
22 1 Roots 5 alſo ſome Definitions and Problems of * 
which the G unner may the better make uſe of his Com- 

paiſes, wo which he will have ſeveral needful uſes; for the whole 

atter, I know little in this Book that may, be. wanting in a Gunner, 
that may be called a ſufficient Gunner. In fine, Know, that I ſhall be 
Flad that every Gunner m cher by by it, and | with that ſome ma pay 
amend it. However, know, that I intend this for. your Profit and 

the Publick Good; for if I had not ſeen: need, I hd never haye 
taken the Pains, nor been at the Charges; but (underſtand me right) 
— Pains can exceed the Duty we owe to our King and Native Coun- | 

So wiſhing every good Subject to em 

revived of God, to the Honour of his Ki 
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„ 0 H Te P. 1 e 4 e 
vl  Fradtion or broken Number, is a Number leſs than an Unite, 
or One; and according to the common wn ge Fractions, - 

is expreſſed by two Numbers ſet one over her with a 

funf l line, hiſs; the upper Number is called the Nume- 

W and the lower the Denominator, „ 4 5 
The Denominator ſheweth into how many. pacrs.che Ver 

7 Whole of 7 any thing is to be diyided. ER 
Ihe Numerator ſhewerh how many: Ftheſe p 

the Fraction. e : — 

4A Decimal Number is chat which is expreſſed uy i Unite, Vik a 

Cipher, or Ciphers, as 10: 100: 1000 1000 100000 : &r. 

A Decimal Fraction is that whoſe Denominator is A Decimal | 

Number, as Y: "795; Y 5222 25228 .* f. Nip 

-Þ Decimal Fractions. 'w er | nd | b 

tegers, have e e ot a mall 

them, to diſtinguiſh them from Integers, 

Separating Line, 8514, 136, L348, Lu, Sele Ge. 


As in Integers the Value or Denomination of P 
Ten s. from the Unite plate towards the leſt hand: Sin Decimals the 
Value; or Denonſmation of places do decreaſe by Tens,from the Unite 

place towards the right! hand: As in the Table following. . 


PF 
+4 TEES TILES SEL OBETDS 
FTS F A EY T3280, 
umn, HA 5... © 1 S N. S % a, 
8 RN 37 = Q r =} | 3 88 ; 
= S* „ S * W* * 8 7 
D W Y e OTE n e 
C E 
A 7 * A2 r e 5 


In Decimal Fractions, the W art only fer down, with- 


da the Denominators; but the Denominators are * mm, „ 
| e 
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ee lo ae WM 1 
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wa 
al 
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1 
—— — 


— —————— 


| 2 a 9 Decimal 4 ithmetick. 


Numerator: * 


i A, -« 3 
« 2 N 


* 
5 4 


ALAS 


j 
* 1 * . 


n. ry 


r 


[4 
4 


e Denomination under one 


AI » . e 
5 


* J ; 2M 


In Addition and SubduQtion, let the place 
fo maltypleces as thay Wor, and no more. 
I * \ 35102" En Bs og. 

| og. 5 „ 


* they are the ſame with the Denomination of the laſt 


nary. be had to place the 
Lines of the Numbers under one another Tr 


| muſt be 3 under ma fe 


Figure e of 


alſo the 
parating 
_—_— 


and the ſe 


&. 
5 45 
pr 7 Wu 
4+ 
* * at 
3 © Nj 
l . 
og ** 
- 
> 4. 
3 — * 
5 - 
a 


of the Fraction remain 
See the Example. 


Subduction. "RET = 


ä 
35L75 


— . f 


L 


* 


* 5 HA. in. — is Decimal, 


HE Numbers to be multiplied rogether are called Factors; and 
the Number found out by Multiplication, is called Product. 


is the ſame in opexation with Multiplication in n i 
35 The ak 3 Numbers of the Factors muſt be ſet ooy under the other, 
if they were Integers, not regarding the of the ſeparati — 


the as cher urp 1 17 Decimalsin th Rogers 
A 1 Re: 2 9 ' 15 5 ha 54s 


112 i 1 
*. * 


| | e ay 1008 
a - [34668 ait Sunn = to WE" ad 01 2 N. 7200.96 
We ..- Lapis, when the Matti plication is ended, » Shat there be 

. fewer Figures in the Product, that: there are places of Decimals in 
both Factors (which may often occur when the Product is a Fraction) 

in ſuch caſe, as many places as are wanting, ſo many Ciphers uit 

be prefixed to the Product on the left hand e. and then a ſepa- 


rating Line muſt be prefinxt to fign 8 ſo increaſed for aDe- 


cimal. See the yore TT i to e e 


1 i ; N hors” _ $L525 0 3 64 197 20000 

. 0 _Jo25 fe es” = © 

ES gp od "ator, os 

750 * 3 JFF... Þ 

de,, ieee, Sr 
nn Multi plication ith Eanſtion,: eur off 90 1 man 2 as there 
are W of the ny inthe. JA a ay 


* 44 


8 lication, whether in pure Dei mals, or in Integers mixt with 


Lines under one another, as in Addition an 155 uction: And from 
the Product muſt be cut off wich a ſeparating Line ſo many of n | 


8 oY + = 


GIS e Examples. 


. . EINE 


Lag * bl 1 
mat api Deci- 


ny Tein; coated i Da 6 


; ——— be had to 
Quotient; (according to this Rule.) 


he Rule. The fit Figure of ohen t is always of the ſame 
denomination'with-that place of the Dividend, derer ſtands, or 5 
ſuppoſod to ſtand over the Unite of the Diviſorr. 


As will happen ſometimes, that the Unite place of the Diviſaewilt 

T Hand bes all the ſignificant Fi iguges of the Dividend, towards the 
right hand, or dons che left. In thiscaſe you muſt * ut Ciphers to 

- the right or left of the Dividend, until ye come over the Unite TE « 
of the Diviſor. See the Examples. 


If 3147 is to be divided by ol,060462, they | muſt ſtand be; 
Z oc) oO03ILA i 

And the Denomination of the firſt Figure. . the Wootient wil 'be 

\thouſands of Integers. e 


| ] 4 If 34 is to be divided by 642179, they muſt Rand thus ; 
_ » hs 5 8 e 2 173 
7 And the Denominaticn;bf the firſt F HE: the Quortene will be 
hundreds of Decimals. mand 2 L 
| Note, That what Ciphers are added to pes, right hand of the Divi- 
| dend, immediately next the lntegers, muſt have a ſeparating Line (or 
o 
a Comma) before them. 


. Diviſion, the Fractions being equal the Work i is as whole Num- 
rs are. 

If unequal, add ſo many Ciphers 1 to the Dividend, as the Fraction 
=_— of che Diviſor exceedeth Wera tient ofithe: 
3 * you rdgSladyour Fraction. OE As 1 n: 10 2970511 ©” 
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mals, Ry Om GON ſon in Inte But 
onto the ker Figure of the 


12 E Ka- 
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if in Diviſion 1 be to 
Aa Table for r them. 
Which is _ firſt doublin 
en 
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11 1 
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6 Dein Arithmetick: 5 
Biecauſe the Fraction is three Fes in the Divi TY | 
— q: —— mis lat! E . 
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CHAP. V. of the Sq Root. 
Square Nyiber is that which is an 3 of two 
equal Numbers multiplied ge or 12 85 e of one Number 
Aplied by i — Telf7 as 16 1s a becauſe it is pro- 
— of 4 (which are Nun ang 4 9 or one Number multi- 


ied by it ſe 97 Adis 25, 36, 49 1 tee 8 uare Numbers, for 
| ores are Products of the Multi plication 5 = Numbers, or 


of one Number multiplied b 4 Telf, as ; by 6, and b 
I Dp. 35. AE 7 by / 


For the Products may 
ſuch kind as ſhall epreſent the for 'F 
Ptane, as Jou lee herec under. 


. 4 
4.08 X w 2 I b 3 g : 745 » 

0000 e 

o 0 o ol tho Side et. 

N Si ney: 111 4 0 
Q O 0 © 1 Rt 


* * ag eration of Squares, that you : m PE) a 


=_ - It is een 

_ - Square of all Numbers given, and t that you We the Root of 
_ c all Squares pro _ 5 that likeWiſe al N bers propolegl 1 may 
= - be the ſide of f me Square or mme eder 
1 There is 2 Double Root and a Double quare, mple and 


EN. Si 
Compound ; The Simple Root is that which hath but one mple and 
as are 1,2, 2 45 $4.6 7, $, and 9; the Squares of which are called. 
Simple 2 The compound Root is that which hath more than 
3 


one N as are 10, 11, 12, 20, 30, &c. the Squares of ſuch are 
alled Compound Squares. And before you ill extract the Com- 


2 Root, yon muſt know by heart the nine Simple Roots with, 
their Squares, "by mans of the Following Tale 2 


. A Tabu. of the Simple Reots with rheir 5 quares. 
9 5. 1 3 2. 3. +. 4 5 v6; * 8: 0 


| Erco 
> t-#- 16. 25 5 we 64 81 


5 To extract all Roots or Sides of Compound Squares, You muſt 
= 7 underſtand and i imprint in Nur 1800 ne: the * 0 | 


- aw 


1 * 


oy U L £ 
£3 6 « oh 
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0 H A b. vi Extra 4 ea 2 
Nextracting the Root _ a Compound Square, you muſt 
lobe For ſumbe * n he fg orFicks from 
e rig | * Irit Figure towards the 
n Rand, male 8 bo Point, tliẽn ſet 

another _ * EXT: F rs, mn 95 Fr F661 Kh fifth; $ _ — 
proceeding continually from the rigin hand to m i 

with a Prick over every third Fi leaving the other Figu 10 res un- 
marked, until you come to the laſt Square towards the left 

Firſt find the Simple Root of the F or Figures e 

that remain towards the left hand; multiply tliat 

Ta WE gr nn the Fig 


N er W 322 
| yl re Co pn — 2 


10 under 72 andice how 0 
a 6 times 


Tie alſo i REN 


> 4 i 


52 5 = 24 * Al 
ze in rde G yy mom l 
and ſes ho oft may be fat 90 

then ſer 8 under 4 


{a 8 3 15 _— 
Era * : 
tient, then multiply i 128 by 8 cometh 9924, ſubtract 
it from go re remaingth-nothi 3 ſo that 568 the N 
| 25 er 68 the Square, Number 328624, ce. 


8 is's colig Body Yo 
„nd is r unto the Die of 


as 


Pp 1390 20 


450 zone 


hr PL | ee e xuare Naber, of 
hich _ Root or Side the Number multiplied ; and every Ward 
multiplied by its Root, maketh a Cube Number, (by the 20th 


_ of the 7h hy of. Elide J a 8 165 
uare Number, 91 A dot is 4) the w 16 
55:5 DET a I 2 of 


WW $4 DOS - 
- which being 
* 


multiplied by 
of which t 


tract the . 


in t following 
the hrlt ( Te 
and the ſecond Li 
Squares; — thi 
Cube Numbers. 


Fesides. 1 2 3 
* Squares. 1. 4. 9 16 „25 
& (Cubes. 1.8.27. 64 bs 216 343 . 729 


n 3 8 


0 10 AP. VIII. Extrattion We WR Cube Root in 8 


O prepare a Cube Number for Extraction, put a Point over 
the firſt place theregf. towards the right hand, (to wit, the 
ö place of Unites ;) then paſſing over the fecond and third places, put 

another Point over the fourth; and paſſing over the fifth and fixth, 
yu another over the ſeventh, andi in — order, (to wit, two places 
deing intermitted between every two adjacent Points) place as ma- 
ny Points as the Number will permit: 80 157464 being given, you 
nn to place the Points as here followeth ; and ſo many Points as 


are in that, manner placed, of ſo r Figures the Root demanded 
9 cant. | 


. 5 


| OE eto tare . 
8 wwe ale Example 157 is the 127752 6% 


* 
* 


i and 46% the ſecond. © N | 
WV "Firſt, 2. * the Simple Cube Root by the dow ee i _ 
is ing Table of 157, which is 3 . Refolvend. J 
of keribe the Cube of that Root: poder oh hoe | 
are Qube of rhe Numbers wen; fo 12 1 NOR the 
efi- Cube of the Rot, 1 Prtte ie u 2 * 
* 55k obe ef the Nithber giyen, and 
* this Cube from — wy Cube of _ nn 765 Dez Diviſor,. 
* 0 unded, n Remai r OFge TO” £2 
44 dei ue choLine So 125 the Cube 15 3 . 
ing 1 h ed from 57, the Rem inder is 2 (ũßd 
er, fitRemainder, Being down te 64 1 
— A Leſs —— of the Number. propohnded, (to. $00" ATR Ton 
ine wit, the Figures o Ciphers which ſtand in the 32464. 
ech three next p _ IE ſaid Cube nent 
of after, to wit, on the right hand of the een: 5695 
ts; der; ae $64 being placed after | 
ine the Remainderig2, litre wi 8 will be found the Number. e which 
the may be called che Refolvend. Having drawn d. Laine under the Re- 
4 folvend, ſquare the Root in the Qustient, that is, multiply it hy it: 
[4 ſelf, and ſubſcfibe the Triple of the ſaid Square or Product, under 
1 the R olvend, in ſuch manner, that the firſt Race (to wit, the place. © 
of Un 1155 of x 2 ple Square, may Rand. directly under the == 
: es 1 . (or place of ſundreds) in t the Reſolvend: So the Square 
0 is 2 the Triple Whereof is 55, which Iſobſcrike un 
— bh the Reſolvend in ſuch,manner, that.the Figure 5, which is in the 
firſt place, (to wit, the place of Unites) in the Triple Product 75, — 
. may ſtand under 4, which is ſeated in the third: place of the Reſol- 4 
ver vend. Triple the Root. or Number in the Quotient, and ſubſcribe 4] 
me cis. Triple Number in fuch- manner that the firſt place thereof, (to 
put wit, the place of Unites) may ſtand directly under the ſecond place 
tb, (to wit, the p lace of Tens in the Reſolvend: So the _ of; — „ 
ces Root 5 is 1 „Which 1 ſubſcribe i in ſuch. manner, that the E 2 EE” 
wa- which is in the firſt place (to wit, the ce of Unites) in t fad 
you triple riple Numbers dot ſtand diredth . which is ſeated in the 
3.29 | ſecond place of the Reſolvend : The triple Square vf the Root, and 
ded — triple of che Root being placed one — the other ag is direct - : 


* ed, draw-a. Line m lerficath, and add them — in n fad . | M6 


5 


as they are ranked in 


Decimal dic, 


as he are ſeated, and let the e as 4 Diviſor: So the 
triple Square 75, and the 


the Work, the Sum will 


le Numbet 14. being 


added to gether, 
rage e xe 


Let the whole Reſolved, except the firſt place thereof towards the 


right hand, (to wit, the pl 


lace of Unites — eſteemed as a Dividend; 


then demanding how often the firſt Figure (towards the left band; 
of che Diviſor is contained in the correſpondent: part of the — 820 
dend, and obſerving in that behalf the Rules before taught in Divi- 


fion, write the Anſwer in the Quotient: So Lask how often . (the 
firſt Figure of the Diviſor towards the left hand) is contained in 32, — 


(the correſpondent part of the Dividend placed above) the Anſwer 


will be 4, 


wherefore I write 4 in the Quotient: 


ther 11 under the Wor 
ſcribed qv the: Figure laſt g 


Having 


drawn ano- 


W ply: the triple Square 2 ſub- 
ed in t 


ax and ſu 


dert 
Fi 


) $0.75 bei | 
duct i is 300, which I ſubſcribe 25 ng. (the rrigds Square). Males | 


ply the _ laſt placed in the Quotient, firſt by it ſelf, 
the Produ 


under Unites, 
it ſelf, the Product is 16, lich 


op 
e Number 15, the Product is 240, 


(t to wit, 
er Tens, &c.)''S0 g ſquared or mul 
Ag ge y 
15 therefore | ſubleribe 
under the aforeſaid triple Number 15. 'Subſcribe the Galt Sf the 
in ſu 


Figure laſt placed in the Quotient, under the Reſolvend, 


and then 


by the triple Number before ſubſcribed ; this done ſub- 
ſcribe the laſt he, the laid triple pO. 


nner that the firſt place of this Cube, (to wit, the he pic Unites) 
may ſtand under the place of Unites in the Reſol: 

the Cube of 4, I write- it under the Reſolvend 32464, in oe at mans 
ner, that the Figure 4, which is in the place of Unites 2 in the Cube 
64, may ſtand under the Figure 4, which is ſeated in the place of 
Unites of the Reſolvend. Drawing yet another Line under the 


Work, add the three laſt Numbers to 


ether in the 


So 64 being 


Aame order as 


_ are ſeated, and ſubtract the Sum of them from the Reſolvend, 

the Remainder orderly underneath : 80 the Sum of the 
. aſt Numbers, as they are ranked in the Work, is 32464, 
which if you ſubtract out of the Reſolvend 32464, the Remainder 


is ©. 


Thus the whole Work being 


15744, (the Number propounded) is found to be 54. 

More 1. When the Sum of the three laſt numbers 1 men- 

tioned is greater than the Reſolvend, the Work is erroneous, and 
chewyow are to reform it by placing a "I Figure in a 7 

8 ore 2. 


. 


finiſhed, the Cube Root of . 


11 


"= — by 

* Points) the r — 5 * t hand, a Reſolvend is 

8 Por wr a . CR to the-Remainder the next Cube. | 1 
e And as 5 as a Reſolvend is ſet apart, ſo oſten isa new Diviſor 
i; cont: ound, by adding the triple of alł the Root in the Quotient . 
9 nſiſting of what Number of places ſoever) to the triple of the | 
is ſuch Root, Arber -b e as is 

i- above-ment ned. N l an 0 

ae More 3. . ork of che Table of Simple Cubes io Eulis 6, for 

bh finding the Figure of the Root (as before declared) is but once 

er uſed ja the Extraction of the Root of any Number whatſoever ; 

Rn but — Wo:kof all 19 folbwin _ 1 is "uſed Tor the find- 

97 | eve place in e R cept I 8 

us RE he practice of theſe 9 4 Lotes will be ſeen, when we deſerie 3 
8 hou to amen ef Lude Root W of Numbers not Cubical. 1 N 

0 — — — 

he | hve: H AP. T&. Anat J Ty API a EA. 3 

4  OUppoſe a 4 given; te be 16 doof which the Cube 

b es is required: Firſt, — Qube given into Ler- f 
I | naries from the right hand to the lefr,; (as was declared in Chap. 8.) 

-Y Then find the Root of the firſt Cube from the left hand 16, * 

ie = of the greiteſt Root is 23 for 2 being multiplied cubically, giveth 8, 

— | the which 8 N 16, 6, che * Cube of the umber 

2 ded, there remai then ſet the Root found 2, wit 

5 | | thereof above it, and by the fame the Seniture,and 

_ find a ſecond Figure for che Root of the ſecond. Cube, and you ſhall 

ws | haue 5, which ye ſhall ſer down with irs Square and Cube under it, 

8 right againſt the Geniture towards the ri 23 15 then multiply 

SE 75 one by another, and add the Produ there come 

the Jud Kan „ieh deus kuba 14 5 9397, 1 5 40 remain 762. 
e ante hall be the 6 Ko of 5er ee -4 2 

the Example 0 band thus : Ni 5 
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bers.) it adn f no Di SW But 4 5 
mental only. This Point or refented' we 

Letter A. Thus A. Denen A FEATS ens 
2. A Line is a Magnicnde extend 3 "RIF in feng 
regal or thickneſs,” BE ofthir it ſreight gh "or Pros 
and (in reſpect of its length) may be Alm eis to Parts,” bat 

admit of no other diviſion, but in 2 th SHE, © As is fet forth to 
W the Line B C; _ ro 1 as 


. f : / 
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Wenn 
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3. A Right or Sraight Line, is ym. neareſt Diſtance f thor cam can be 
dera two Points; As in the n 15 BC. 82 
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ee, eee, ee 1 ie, 4 

7 5 * * 

„ | 
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they IR im all places one = - ockes ſo that al- 


d, yet could they never! meet; 
[3 <>! 38} Vet dor 1: 14 
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the ſame Centre W, and therefore are parallel one to another. 

7. A Superfices i is the ſecond kind of Quantity, and to it are at- 

a two ä e _ 8 but not Thickneſs, 
for 


2 8. The Extreams of a Superfices are 


„ 
141 _ 


Bounds of a Lins, are Points confining cho Line +6 are Lines the Kö. 


ram Bounds and Ends incloſing 
may ſee the Supetficies/incloſed: 


ure 
X, XZ, wid *. Thick aro —— Elimite thereof. 


: * — e PPP —5 


| I ow fo another; 10 2 plan Superfiies is che thorteſt extention or 


WYYZ from one Line is another : As in.the preceding Figure 


10. A i 
more Lines t 
* a F riangle, 
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111 
is that Magnity 
than one': Under.on 


| le, Pentagon, H 


er. A Circle is chat Figure 
Line, called tie Circumference, u ABC 


a Superfio 


which is 
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wn, 


is a Circle; un 


z as in the fon 


th four Lines; 


1 : 


ef there is a Point called the Centre, as E ;/ from-yhich, to the Cir- 


eumference, all Lines being drawn, are 
the Lines BA, E | oy 


ED are 


212 
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n. The Digineter of a Cirele 
5 Ga thereof, and ending at 
viding! the Cirele i into two equ: 


"Þ aRight Lins deawh 
Circumference on either ſide, " 


„ As the Vine AEG in bis | 2 


: Circle is the. it 3 
5 . a the l * Ce | HM 
- a one e Torn whereof bein E ; 
65 ference: It followeth by 1 
: drawn, from th Centre to MY 
f dE and E U i "a 1 
\aSigure which is contained under the Dia- = 
ar. pure of the Circumference wich is cut off 
"I | Diameter: A . — lo under che Þ 25 4 


n 
2 n 


5 which is cut off by the Diameter A 
| 3. A; Quadrant is the fourth 
under two 8 


eh dude en Nj 
— 7 36% 
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18. A segment of «Circle, i is a where of the Gircle meta un- 
der a Chord-Line, (not being theMiameter) and a part of the Cir- 
cumferetice, as F B G being-thETefler ent; and the Remainder 
to the whole Cireſs beitig the greater. 2 
i Lngle, is the inclination, or bowing of one 
which being extended, do concur or meet in a 
Point, as in thg preceding Circle AEB or AEH, &c. the middle 
Letter ſignifying always the Angle, as E. 
18. Of Reght-lined Angles t be three 338 vie a 3 — 
Angle, an Obtuſe or Blunt-Anglez and an Acute or Sharp 5 
19. A Right-Angle is that, * Line f upon 56,4 
maketh the Angles on both ſides qual, then either of thoſe. Angles 
is a Right-Angle ; and the Right Line which ſtandeth erected, is 
called à Perpendicular Line to that upon w which i it ſandgth. As upon 
the Right Like A C, ſuppoſe there do ſtand another Line BE, 0 as 
in the precedi Cine) in ſuch ſort, that it maketh/the' Ang les on 
either ſide therẽ H equal, nam ay: the Angle AE B on the 6. fide, 
equal to the Angle B E & on ther ſide, then are each of thoſe 
Angles Right-Angles, and the Lihe BE; which ſtandeth erected on 
the Line AC, is a perpendicular toche lad Line AC. 
20. An Obtuſe- Angle is that Which is dis {pate than a 5 5 
Angle, as the Angle HE B (in hk, prone 221 ircle) is greater than 
the, Wel AEB, by: 1 angle nk wp therefore ib an Obevſe⸗ 
Anni ee e eee e et $1155. 
"oy An Acute or Sharpe, Anglezis that which isl chan Right. 
Wr as the Angle AE H is a8 Acute-Angle, becauſe ir is * 
Right-Angle AE Dzaby che orher Acute- Angle DEH. 
Here you are to obſerve, That the Cirtumference « ze Circle 
doch differ from the Circle, as chat n is ane _ differ 
from that which containeth. * 5 517 
| 775 he Circumference of every Divete, * to be: divided | 
360 Parts, called Degrees; and: every one of theſe into 8 
other Parts, called Minutes; or into 100 Parts, called Centeſms:? 
But the Reaſon of this Diviſion may be demanded, Wherefore into 
360, and into no other Number, . did the firſt Artiſts divide every 
Circumference? I Anſwer, That only Magnitude being to be divided 
into certain parts, che ſame ought to be dioided into the leaſt and 
beet, for dividing as in equal parts: But ſo it was; that ne Number 
under 360 could be had, as being diviſthle into more equal parts; 
and likewiſe ug Number not very rroubleſome to the Memory. 


Therefore not without Cauſe or Reaſon "oy youre” <hoice of that 
Number before oy greater or lefler., EN F rom 


Are F the eee Heh is taken the Meaſure of Oban 
of all Angles ; for the Quantity of an Angle, is an Arch or 
or of the Ciremaferenct, deſcribed from the Angular Point, and 
contained betwixt the two Lines forming the Angle. As the Arches 
FG, DE, AC, deſcribed from the Angular Point B: So that ſo 
many Degrees « as are conrainbl i in theſe AAS, ſuch is the quantity 
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5 being divig Tins 360 Degrees. | er wk 
8 It folge that every Ange may abe of ng an 
Arch ef a Circle actua er it - Semi-circle, Qua- 


lly divided; ; wh et 
drant, or _ as Chords, (the tion of which hereafter fol- 
loweth ;) Andi by a ASE; 1054 hol 180 Degrees : Firſt, 
Lay the See! the ſamg 
meter upon one of the, Lines fo 
rained between theſe Lines 
of * Angle. i 
a laced upo 
A 05 the Arch ann 
is the meaſure of the 


ee W e the Degrees con- 
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don your Inſtrument is the meafure 
zample, The Centre of your Semi- 


th ween A B and AC, ſuch is D E, which 
le D A E 36 Degypes-, re 


upon he ang ular Point, and the — 


pular Point A, and the Diameter upon 
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The Quadrant being es re and re divided, you ſhalldraw ES 
= Line from B to C, which ſhall be the Chord of 90 degrees; again | 
you ſhall place the one foot of your Compaſſes at C, and extend the | 
E to D degrees; the ſame extention you ſhall: lay off from C to | 6 
D, upon the Line of Chords, ſtill keeping the one. foot af your: 7 
Compaſſes at C; again _— ur Compaſſes to 20 degrees, and 
lay them off from & to E: and fo accordingly to all the Teſt, till you . * 
have finiſhed the diviſion ot your Line: Which bein performed, 
ſſmall ſerve Mou to meaſure the quantity of all Right-lined Angles, 


as well as b EET Arch; being more portable, and more 
e 


ready for u Circular Inſtrument, as TILES 
an e as we, the following Practice wn F eo T 
55 u the Line of Chords. x 8c 28 40, Nel 
3 . Adee Anglefas A B C, whoſe quanth y is defired : 


The Game is performed by à Line of Chords; if you place the one 
foot of your: Compaſſes at the end of your Line, and the other up- 
on 60 5 then the Compaſſes remaining ar the ſame. wideneis, 
Plas the = ost at B, _— ITT as ns dre —.— Ml 
you tha mpaſſes,-an t to your | 
"8 36 B the Line of Chor ids you: ſhall et e quanticy of * — 
ok 36 Degrees. 
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Bu if che Angie ec or blunt, as FB * 3 on __— 
es upon your, Scale to 60 Degrees, drawing an Arch from 

Werne Point; then 3 AE. on I 3 from your Line of 
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20 
Chords, ak placytis des ror + to G, the RPO 
from G to b, the diſtance whereof is 54 degrees 3 which two 
being added together, ſnall give the quantity of the Ar 
reckoned 144 Degrees. And thus much for finding the qua 
all Right-lined Angles, 5 ee 11 nm 5 of 
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CHAP: XI. — 70 51 ” 
| Todivides Line giveninto e. equal Parts at Right ., s 


ET the Line en be AB; bavi placed the one foot of ye 
Compaſſes 41 or B; extend ky, other at pleaſure, above the 


half of the Line by eltimarion, and draw two. Arches, the one above 

the Line, and up other beneath ; then aſs. 2 the Compaſſes at the 

| _ wideneſs, place the one foot at the of the Line, 2 
the former Arches in C and D wich the othen not: la 

3 points C and D; and here the ſame — Fad 

3 ſo ſhall the Line: A B be n e 

which was required; and the Lines CE and E, ſhall be 

poadicul ro the Line AB, by e 2 
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: Let the Angle e be ABC, to'be divided into two equal 8 
Place the on t of your Compaſſes at B, and extend the other at 
« 1 pleaſure to D a E ; deſcribe two Arches cutting each other 
the point F: So ſhall you divide che A Angle ABC into two equal 
oe if you draw a Line from B to P, with two An; les AB F, 
3 to the whole —_ ABG, Kay ws iwided inte 
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» any Point, or from the dof us ine, ts rel or raiſe a Per- 

Let there be given the Line AB, and Is Point in the ſame given | 
from which a Perpendicular is to be raiſed. 

Place, the one foot of your Gompaſſes at C and with the other 

rom the point D, de- 


| take at e above the Line, as D; then 
ſeribe the Arch of l 4 ECF. cutting the Line AB in F; 
then lay your Ruler at F D, and Where it cutteth the Arch as 
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b 3 er way | 7 15 _ 
| A gebende may be raiſed after Zo . As 10 the Line 
be AB; and a Point in the ſame Line given, let be- C: place the 
one foor of the Compaſſes at C, and with the other draw an Arch. 
above a Quadrant, as GE; * place the diſtance of CD from 
D to F.; then placing the one foot at E, draw. the Arch.G F; then- 
removing your Co ur Compaſſes, place the one foot at G, and withithe- 
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other cut bear in F: at Hom From F to C, draw LIVE 3 
o ſhall EC be a 3 om:the nt C. | 
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8 to F e e as CF; Ciba CF tbe ; a P tical let fall. 
from the Point C, upon the Line A B, as was LE | 
A Line Rag 8. to draw a — * * 
any diſt ance 5 
Eet the Line Wen, e AB, TRY nn 
and the Diſtance Ex- 
tend your Se to „ 
length of C, and placing one 1 
foot of you Compaſſes in any A — enum {2 
| Point of the Eine, draw two _ | e 
- Arches z and Þy "the Com 
of theſe "Arches, draw 
DE; which ſhall be parallel. 
n 28 CE. 8 
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pb ike 
” Tio the Line zien be AB, az 


erm. ; | 
the Pointat C: Fives the poine 
©, draw a Liye at pleaſure. 
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Let in the la Diagram AB be a Line given, and ler ir t be roghd- 
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Firſt, From the ha A, Fm the 6 AE, making any 8 as 
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Four aſſes to the Diſtance O B, and deſcribe an Arch in Whih 9 
Arche ate to include the deſficed Line then draw the Lins 
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: "Again in'the ſame Diag an 1 1 1 00 AandG be given 
8 tween the which it is — de find a mean Proportion. 
1 Tale thel ine , an lay it down from C a Dy and draw 
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 ACB, the Gireumference of the Breech of che lane Peece at the 
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the Cen P; 1 0 the Dian KA. Then fromthe Centre 4 5 
1 draw Right Lines through nk Points E and F, which do cut the 8 
Circle AK in Band C, ang the Circle S Min H I, So that BC is 
72* of the Circle K A, id Hlis 72 of the Circle GM, as well as 
EF is of the Circle D EF; then extend the Compaſſes from A to B, 
—ſetting one foot in A, with the other draw the Arch BI. z ſo is 
AL che Diameter of a Ball for che Bore A K; Or from G to H, fet⸗ 
ting one foot in G, wich the gther draw the Arch H NI; ſo is GN 
„ the Diameter of 4 Batt for the Bere GM : Or otherwile, not having 
Ane of Chords ro meaſure 25, upon-che Circumference of the 
. "Bore given: As herein the Bore; "AK, divide the C Þ 
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all be 72 Degrees. 
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2 , and the 288 of Ball r Oõ,?. the one being ſubt 
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pound of Ball ; this was che Rule of the Primitive Gunners. But now 


in our time Powder is {o-variouſly made, and the difference is ſuch, 


that it is hardly poſſible to the. beit Judgment, to give a true Rule 
What Powder is tuffig ao, 


the Gunner ought to 


his Powder before 5 load his Peece; for it 


more of it uſed thaſ of freſh dry Powder: But if Powder be of Her 
Majeſties Tower-Proof, as. I am informed, that then'the Gunner 
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Mieſe firſt Rules were 2 2 the weight: of Ball; but 
-fince the Rules were made for the weight of the Peece: 2 for 
they held generally that four ounces of powder was ſuſficient for the 
Gunner to give a braſs Gun, to every hundred weight for Service ; 
and three ounees to every hundred weight of Iron Guns. Neither 
this nor the other being right, for I have ſeen Trumpet-bored Iron 
Guns of 1200 weight, that could not have half the allowed Powder 
that either of theſe Rules did allow ef. And likewiſe I read the 
Cauſe of the Death of King James the Second of Aae be was my the 
W of a great Gun at the Siege of Ra 
For theſe and the following Ne do not hold with thats cem 
mon received Rule, than which many Gunners know no better, but 
do give Ordnance Powder by the weight of the Gun. For if there be 
a Peece of Ordnance of Iron weighing 1600 pound weight; likewiſe 
there is another Peece of the ſame Bore, and 4 the eee 
Now by the Rule of weight it muſt have the lie Powder. 
But will you conſider, for your Inſtruction, this Peece is longer, 
and having no more Metal in her than the other, of neceſſity — 
muſt be thinner of Metal; for what ſhe hath of the length, ſne muſt 
apt 4 her N che bore "AY — * 


„ 


„ 
22 


s Sd 5 8 


A. LOS % 
9 2 Rana 
3 
*K 
: 
8 » 


— 


5 * % 4 
mh nes tha is 5 r, i ir followerh the, muſt. . fo mach | 


inf 
more oth her Powder is ſpent in Fire be 


| cient to underſtand. the. Fortifications o 


| Proportion is, as 22 t 


- LE MO Ps R * Ns 8 4 K 
yy. 3 IF : (ht et IF, 275 ä 2 R dM, . ed 
2 8 e 3 1 y N 
8 9 * 


+ * * 2 of : * E OY * a IST n.. — = 
* * 3 8 ; * 7 18 : 
COMETS ME” > 4.47% 
* Iz oe I 
— RY 
o „ 
1. W * 
0 the Art of C 
* 8 G 


the oth". 5 
dis if by. the weight of Guns they ſhould have their Powatr, 


2 e do not Founders, where the now make them eight foor 


long, make them ten foot long? for it is known to the World, 
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The names of theſe Ordnance are theſe; 4 Baſe, « ak uconet, 
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In the laſt preceding Tables, the firſt Table, or the Table next 
your left hand, ſhewerh the weight of the Ball, in the firſt, third, 


and fifth Columns, and is marked with the Letter B in the ſecond; f 


fourth, and ſixth Columns, you have the Powder to prove theſe 
Guns, which are marked with the Letter P; being, true bored and: 
5 fortified as before- ſaid 
In the right-hand Table you have the Weight of the Ball, in the 
firſt, third, and fifth Columns, marked with the Eetter B; and in 
the "ſecond, fourth, and ſixth Columns, being marked with the 
Eetter P, the Powder for Action for. the Guns, being. Forriewe as 
before-ſaid, either of Brals Or. Fron. 5 
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New there are Ordnance of Iron Fortified with 9 Diametets of 


che Bore about the Breech, and Braſs of 7 about: And in regard 1 


have ſeen divers Miſtakes about giving them Powder, even of Men 
proſeſſing great Taten flowing E Reaſon ; Therefore I will here 
deſcribe theſe Tables fo to give them their due Powder. 
Lower Fortified than 9 of Iron, nM 7. of Braſs; you ſhall hardly 
find a true-borgd-Peece of Ordnance; The lron Ordnance being 9 
Diamerers of the Bore abour che Breech, 7 at the Trunnions, 904 
+ at the Muzzle or Neck; The Braſs. 8 00 of 7 Diameters 
1 the Bord ard k 5 r# about the ONT oops and 4770 at the 
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Now as theſe are the Tables for rrae-forried; ah leſſened in 


Metal, [ hold convenient to give Tables for Reinforc'd Ordnance; 
theſe have commonly, * TS; 10 Diameters of the bore about 
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1 | the. Breech; and Iron 12/about the Breech. And though: to ſbme 
L theſe Tables. may ſeem fooliſh, I have ſeen thoſe who have been 
=. eſteemed. Able Gunners, that knew not how to give ſuch: Guns 


Powder; yea, they have in my preſence wagered, and not one of 
them knew what they wagered-concerning two ſuch Guns lying at 
=D the Head of Terveer confer ; where amongſt fix Gunners, one only 
* underſtood to. give theſe two Guns their true Powder; as at. the 
Diſcuſſion, a Gentleman of the Ordnance to the States did manifeſt 
in fayour. of che ene n ðĩ?jö“hnt 
1 I alſo have been in conteſt with one- profeſſing great Art, and 
55 was a rare Perſon in Art: Yet in the Caſtle of Edinburgh, there 
© os was a Gally-Gun of braſs that did ſhoot 28 Iþ Ball; and thereby he 
did I that Peece to have 13 or 14 Th of Powder for Action: 
5 In hearing this Expreſſion I did laugh: The Gentleman was offend- 
= cen, and asked if Icould teach him? (it was but in di): 1 an- 
JPovered, Sir, if you know not better than you expreſs, Tam ſure I 
== am able to teach you in this Point: Whereupon he went out at the 
Caſtle-Gate, and was ever mine Enemy from that time forth. And 
to ſatisfy the Reader, I will give the Dimenſions of that Peece: 
She was but 7 Diameters of the Bore abokt the Breech, and 5 
about the Muzzle, for ſhe was plain without Rings, except $3 
Baſe and Muzzle-Rings, or Corniſh- Rings; fo that by her Forti- 
fication ſhe could fuffer but 6 i and 13 ouncts of Powder ; and 
with fo much I have cauſed her to be diſcharged divers times, and. 
could do Service with this Peece, which could not be done with a 
true-Fortified Peece; for with this Peece I have ſhot over the Stee- 
ple of Edinburgh, and the Ball hath fallen ar the next Lodging 
where Cromwel did lye. And this I did for three times together. 
Therefore I ſay, An able Man may be miſtaken of a Gun, when he 
neither knoweth the Fortification nor Proportion how to work to 
give a Peece Powder. EE | CT Te 
So to avoid trouble to Artiſts for Calculating, and to inſtruct 
thoſe Gunners that are not capable of Caloulat ion, I have here fer 
down the Demonſtration of theſe Guns of Iron, having 12 about 
the Breech, and Braſs having near 10 Diameters about the Breech, 
and are called Reinforc'd Ordnance. The Figures following de- 
monfirate the true Proportion of. theſe Reinfored Ordnance which 
require more Powder than true-Bored, true-Fortified Ordftance, 
as yon, may fee by the Tables following; which Tables might have 
been firſt of all: But I abſerve, that the Ground-Rule muſt be put 
in the firſt place; And thoſe that do take their Dimenſions from - 
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je | do follow, whether they be Reinforc'd or leſſened of Metal, ſuch 
n as are formerly deſcribed. 4 
= Theſe fein Tables, are Tables foi Reinforcd Onddiive, 
of " which are ſuch as have more 2 h of Fortification, and are more 
8 able to endure firing; ſuch as the Bazilisk, Serpents, or Slings, S. 
y and are good to ſhoot with at a great diſtance. Having, as I ſup- 
1e poſe, given a full account of the true allowance of Powder for all 
t {orts of true-Bored Ordnance, both for Proof and Action, whe- 
| ther they be Braſs or Iron Guns, it followeth-that the Gunner ought 
4 do know how to go to work with his Peece, when, he is to apply 
re _. theſe Tables, by which he is to give fire, 
12 Firſt, he ſhall take a piece of Twine, which is to be well waxed, | 
12 as the Shoemakers Wi their Thread, that i it do not 
J- | ſtretch nor ſhrink ; then meaſure thè Peece about. Theſe Rules * to 
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1C at the Muzzle; meaſure the Twine how many Diameters of the 

d Bore is contained about the Breech of the Peece, that keep in me- 

> » mory. Ko you are to know what Ball fits that Peece, 'as is 

4 pint down in pag. 34. Geometri rr but may be exactly 

e und in the Tables of Heig ght and Weight of Shoes an and in the Ta- 

1 bles of Diameters of — either Scots or Engliſh- When you 

d have found the Diameter of the Ball, if. you cannot Arithmetically 

d. find the Weight by the Diameter of che Ball, then you may reſort 

a to the Tables for ſuch Fortifications, and next the weight of Ball , 

2 you have rhe weight of Powder for that Peece : but you muſt be | | 

g. ſute your Peece inuſt be true-bored, . as is mentioned in pag. 47. F 

iy. - For if the Peece be either — 11 Chamber d, or ne e i 
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In this Table you have . 
veight of Ball, in the firſt, third, 
and fifth Columns, and is marked 
with the Letter B; and in the ſe- 
cond, fourth, and ſixth Columns, 
you "have the Powder to prove 
theſe Guns, which is marked with 
the Letter P, being true-bored and 
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la this Table you — XY 
weight of Ball; in the firſt, third, 
and fifth Columns, marked with 
the Letter B; and in the ſecond 
fourth, and fixth Columns, you 
have the Powder for Action, 
which is marked with the Letter 
P; being true bored and forti- 


Fortified, as above-written. 


fied, as a ove-written. 
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ly ; as thus, 
40 of Bail K Wels Diameter is juſt 
es,” Ka aha! any "Traction or parts of an Inch, then you are to 


divide the Total by. 16, you have in the Quotient the Pounds that 
the Ball weigheth 3 and what Remainer, vo have over, . 7 ſhall 
know that Remainer i is Ounces.” | 

Example. There is a Ball of 4 tithes Diameter given, to find his 
Weight: The Cube of 4 is 64, which being doubled maketh 128; 


this 128 being divided by 16, (the ounces in a pound) the Quotient 
e 8, which ah W of e Weight which that Ball th vw: | 


. 4 75 A wt 8 2 
„ 16 | 128 85 . 3 : 
* Aeg ; 5H 5 neo eek A eee > 3 ß9·Ü1j =? | E f 
c 4 7 2 * 8 : 
ALI 
"Mn Eight bound dk 8 cut eu tt true weigh 
„ of chat, N . 
| | ..Þ 
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ends, and alſo to eaſe 33 Artificial Gunner, I have taken the pains 
to Calculate theſe following Tables, both of Scots and Engliſh 
Weight and Meaſure, Ce. as beforecfaid.” I do not take then on 
truſt as others do, but have Calculated them my ſelf from the 


Ground-Rules, and have iven Credit to none, W I never 
found any yet truly ſet for! 
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In this Table you have eight Columns; in the firſt, third, fifth and 


that the Diameter of the Ball doth contain, and are marked with 
the Letter B: And in the ſecond, fourth, fixch, and eighth Co- 
lumns, you have the weight of theſe Diameters of Iron Ball in 
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1 4 lac a. fo the Art of Gunnery... 
0 This will be Admirable to fi me Gunners, and eſpecially E um, 


becauſe their Wei 8 ht and the Scots Weight doth» not bold alike; [1 
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kave peruſed the Tables of Wei moſt of the Authors my 
ery hl F find them all to Wag by wo hold firm, as Mr. e f 


teth. But indeed I find nothing of i ingenuity, for a Man DT aſs 
be. 


Table from angthers Works, and never exaniine-the Truth 
Work; but I have made uſe: of their own Ground-Rule, and fi 
not one of them to have wrought it, or ſet the Table down truly. © 
| I will: here ſet down the Ground-Rule by which the are to make 
| | _ Fable, that the Ingenious Gunner may Correctit anon, his 
15 | P + b 
Thus they fer it down, 2 Inches Diameter give 1 pound I gunce;. 
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1 But there is another more ſure way, by this Work e 
Say, As 2 Inches is to one pound two ounces: 80 is the Diameter 
given, unto the Weight required. ET ͥ t. 
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CH AP. XIX. .The way to find the Diameter of the firſt paund Ball. 
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' A S formerly I have ſhown, all Ordnance are not true-bored:; 
I therefore I ſuppoſe ic will be neceſſary for the Young Gunner 
ro know how to give Taper-bored Guns their Powder; and though 
they are not ordinarily in theſe Countries, yet it may happen ſome- 
time the Gunner may be ordered to make uſe of ſuch. In my Judg- 
ment there are no Guns more fit to go in the Head of Regiments 
in an Army than Taper- bored Guns are : I mean not Leather Guns, 
by which the King and Country hath been cheated, but ſuch as the7 
make in Holland of Braſs, Caſt Ordnance. Neither do I mean thoſe 
Taper'd Guns, with which the Hollander: cheat the World, being 
Plates of Braſs, within and without, betwixt the Skins there are 
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itt up till it top at the Chamber or top; take that out again, 
before marked the Half-Pike; then put up the Half-Pike in the 
==.  tothebreech, and mark the Half-Pike again; then take à piece 
= bowed Wire, and put it in at the Touch-hole”to'the lower part of 
W.. the Chamber, and mark the Wire above the Gun; then Hale itup 
ill it hack at the upper part of the Chamber, and mark the Wire 


_ There again; ſo meaſuring betwixt theſe two Marks of the Wire, 


vou have the ſmall end of the Taper-bore ; then meafuring the 
Diameter of the Tamken, and fo you have the great End: "Shen 


| © raking the Diſtance between the marks of the Half-Pile, ſo having 
both Diameters and Length, (if you will) you may draw the form 


eme 


of a Taper'd Chamber on Paper, and extract the Wind from jt, for 
the Cartrage going up with more caſe. ' | WM. 
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CH AP. XXIII. For Chamber-bored Gun: 
Heſe Guns are tryed with 4 part of their Balls weight of .Pow-_ 
WW I éœder; So that a Peece ſhooting 24 tb Ball, is proved with 6b 
Powder: For Ordinary, there is allowed for every pound of Ball 
1 3 ounces of Powder, ſo that there needs no Fable to thoſe Ord- 
nance, for there is not many of thoſe to be found but Mortar promes 
dation; 
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rere 


hut certainly thoſe Peeces myſt be ancient fince their Form 
That Joſephus in his | 
were Stones ſhot iutg Jeraſalem, at the Siege, of great weight; 
+ - that at one time one”oÞ theſe Stones ſhot off the Head of a Man, 
and carried it ſeveral Furlongs from the Bodo _ 
A s I am here to ſpeak of Chamber-bored Ordnance, ſg 1 do re- 
. member that in Holland they ule to bore their Guns of '615 Ball to a 
818, and that there may come of theſe Guns to be made uſe ol. 3 
New knew tkat of Chambet-bored Guns, there are three ſorts; 


Antiquities ef the Jews doth ſay, That there 
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Muzzle till you come to the Charged-Cylinder.; the Charged Cy- 
linder is from the Touch-hole to the great Bore, called the Cham- 
ber, becauſe ir is not fo great a Bore as the other. - © + 
But if. this Chamber be roo long and narrow, or ſmall, to continue 
Powder for this fort of Peeces, then the Ball. may be delivered be- 
fore all the Powder be fired, and do little Execution; For it is wich- 


out Controverſie, that the vehemency of any Ball ſtruck from a 


Peece, is by virtue of the Powder fired in the Peece before it come 
out, and is rather hindred than furthered by any Powder that is 
fired after it is out. 'Likewife there be Chambers Thort and wide, 
which may be harmful ; for the Powder all firing fuddenly, before 
it looſe the Ball, rhe 5 thereof many times dach b rſt the 
Peece; Therefore it is beſt in this, as in all other caſes, à true pro- 
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2 A ND firſt of them which ſhoot Iron Ball; 2 well 


* 


$1 At 4 


 ferve to prove a Peece that ſhooteth 4 pound of Ball, and three 
quarters of a pound for Action, the Ball being Stone.. 


Now I fuppofe, and I hope that I need not doubt, but hitherto 


there is enough written and declared to the uſe of great Ordnance 
of moſt ſorts that are uſed, and how with caution they ought to bs 


And becauſe I in my Youth have ſerved for a'Gunner both by Sea 
and Land, not doubting that any need Inſtruction that are under- - 
takers to be Gunners, (but. as aforeſaid) it may be ſome Friends 


may prefer ſome Young Men before they be capable, even to be 
_ GunnerSof good Ships, who never knew how to ſhoot a Gun in anger. 


4 0 — ki LI * - =" Me Cp ES A - 
0 * , . 0 l ” 
. — N * 
* - . 


Mika fo. ” \ FIR 
Eo wo n FR _ r N 
7 C Fr * *% 8 


A Tight tothe drtof Gunnery. gn | 


right and true Bores ; the one is the vacant Cylinder, all from the 


, . * e * — IRE Baa y 8 . „ 15 — 
* * n * 5 by : x: i : Re 
9 os y 1 * : 1 
0 a * a n Bape 
» * * 5 
J ES. "hs. % Far J n Fx"? LES © 


, : a N - } ; 8 3 l 
CHAP, XXV. Therefore I will here give ſome ntedful Obſere 
CC 5 1 
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I. F HE firſt is, That the careful Gunner coming into a new Ship, 


diligently and carefully meaſure his Guns, to know whe- 


ther they, or any of them, be full Fortified, Reinforced, or leſſened 


2. Then he, ſhall with a Ladle and Sponge draw and make clean all 
his Guns within, that there remain not any old Powder, Stones, Iron, 
or any other thing that may do harm. | 


3. That he ſhall ſearch all his Guns within, to know if they be 


Taper'd, Chamber'd, or true-Bored, or whether they be.crack'd, 


flaw'd, or Honey-comb'd: within: And finding what Ball ſhe ſhoots, 
to make the Weight of the Ball above the Port; that thereby he may 
ſer the ſame Mark or Number upon the Cartrage and Caſe, that in 
time of Service, thoſe who bring the Powder may. not go wrong. 
4. The Guns being dimenſioned and clean as aforeſaid; the Gun- 


ner ſhall take half a Ladle of Powder for every Gun, and blow them 


off, Sponge them well; and finding them clean, Load then the 
Peece or Guns with their reſpective Cartrages and Powder; which 


being rammed home, with a trait Wad after it, then let the Ball 
roll home to the Wad, and ſet, a Wad cloſe: home to the Ball, that 
the Ball; roll not out with the tumbling of the Ship; then muſt he 
Tamken that Peece at the Muzzle or Bore, with a Wooden Tamken, 


which he muſt Tallom with hard Tallow round about for preſerying. 


the Powder from Water; Likewiſe make a little Tapon of Ockam 


for the Touchrhole, which muſt be tallowed alſo for Water, before 


the Leaden Apron be put over; then make your Peece faſt as oc 
eaſion beſt. preſents. ns : 


4 4 # 


5. The Peece loaded and faſt, then the Gunner is to have to every 


Peece 24 Cartrages, at leaſt, ready made; to wit, 12 filled, and 12 


empty in ſort; Likewiſe he muſt, he careful, ſo long as the Gupner's 


Crew are buſie with the Powder, that there he no burning Match or 


97 


other Fire in the Ship; alſo to lay his Cartrages inBarrels ar Cheſts in 


fart, that when there is occaſion to. be brought, it be without abuſe. 
6. The. Gunner muſt ſee that he fort his Ball very well, and lay 


every ſort by t ves in ſeveral Caſes, and up- 
Wehe for n . Akt hemſelves in ſever Q p 


hurt may by-- ; 5 : we, e 
Ball i b „ which is in them. Alfs he ought: to make the 
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and fill them with Stanes, Small Shot, or piecesof old Iron, Which 
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ready at hand; and he muſt not let the Powder lie unturned above 


to the lower part of the 


A2 4 Light to che An of Gumnery © 53 
7. I it fall out that an new Ports muſt be cut out in the Ship, the 
Gunner muſt be careful that they be above a Beam, or cloſe by if 
poſſible; alſo that they be not Higher or lower than the Ports before. 
Likewiſe that there be room for the Guns to play, becauſe if one 
Gun ſhould be diſmounted, there might be another brought to her 


place: And obſerve, that the Carriage ſtanding on her Trückes, the 
uppermoſt part of the Carriage muſt come to ſtand in the middle of 
the Port up and down, that a Man may lay his Peece as e f 


8. The Gunner muſt be careful that the Powder in the Room be 
well covered with Hides; alſo that the Axtrees of the Truckes be well 
ſmeer'd with Sope; alſo that his Ropes, Rammers, and Sponges be 


one Month, otherwiſe the $alt-Petre will deſcent. 
Barrel, which is tobe 7%, 1 de de 
feared if Men ſhould make uſe of that Powder: BS 
And he muſt every Month draw the Ordnance, if he fear they have 
ot any Wet or Molſt to the Powder, alſo for fear of the Satr-Perre 
iſſolving, which may prejudice the Peece. And he muſt be careful 
of the Candle and Fire about the Gun-Room and Powder-Room, 
that there come no difaſter. Likewiſe he muſt keep a good Account 


of all Materials that belong to the Guns, as Ball, Match, and Pow- | 
der, what part thereof he ſpends, and alſo what now remains, that 
he ma give a good account what is become of them. as, 


> 
" 5 


9. A Bunner muſt uſe all diligence before he rencounter with his 
Enemy, te ſet a Balley of Water betwixt every two Guns, that when 
they lee convenieney, they may dip the Sponges for cooling of the 
Peeces, and fear of Fire remaining, which may do hurt : And that 
he be careful not to ſhoot except he hit, for it is ſure, when the 
Enemy ſees that he is not hurt, it gives him more courage: But to 
encourage Young Gunners, I will counſel them at Sea, 00 to ule 2 
Lont-Staff in Service, but firſt obſerving the way of both Ships, whes 


ther the one heave and the other ſet, or both heave and ſer” toge- 


ther; and alſo the ſailing ofthe Ships, if both one way; or on ſeveral = 
Tacks, whereby he-{hoot not in vain : Now if the Gunner have a 

ſmall 2 light Match, he ſtanding at the left ſide of the Peece, 
ſhall fet his right foot in the Carriage, looking over the Peece, and 
according as he ſees occaſion give fire, and at the fire giving, Tetire 
his right foot, and before the Peece be recoiling the Gunner is free ; 


and by trying his Dexterity will make a good Experiment, and that 
he will do good Service: But if the Ball have not done to your ex- 


pectation, you may help the next; for when you ſee from the Breech 
of your Peece to the Muzzle, and fo to the Mark, you have a 21 


— 


— 


94 A Light to the Art of Gunner, 
of three things; fo Exclide avers, that ſeeing over any three things, 
vou have a right Line from the firſt to the third, through the ſecond ;. 
for there is no Man dare promiſe to make a good ſhot at Sea, if he 
have no experienee of the Peece,and obſervation of the Ship's motion. 
10. Alſo the Gunner muſt be ſure. that there be no melted Stuff 
for Fire Works done in the Ship but on Shore, for it is dangerous 
for a Gunner, and great hazard for Ship and Goods, yea and Mens 
Lives: Likewiſe there may no Fire-Work be brought above in the 
Round Houſe or Cabin to ſtand, for fear of ſhot, but muſt be kept 
below till time of need, either in the Powder-Room, or Steward 
Room ; By the hazard of ſuch things there hath been many and cruel 
Examples. 0 ¼ ²̃ò-i! 8 


Of Pecofſarier that a Sea-Gunner ought te have fet bis Ordnance... 


Neceſſaries that a Gunner ought to have for his Ordnance are mas 
ny, and the quantity. is according to the quantity and quality of his 
Guns; and allo if he be in a Man of War, or a Merchant-Man, thew 
there is difference of Proviſions, only. Iwill here name them, let every 
Gunner take what he thinks will fit, and at the Voyage end give an 
account what is ſpent, and what he hath; and how he.ſpent that which 
| Pou der. Round-Shot in ſort, Dbuble- heads in ſort. Gut Iron of 
foot, or foot and half long. Wooden Tampkens in ſort... Cartrage- 
„ © Paper. Thread, Needles, Twine and Starch. 
J lente to the Guaners own Match. Mallets, Hand-Spoakes, Rammer- 
&iſcretion the quantity of ne- h & d Wo 3 Lad! 8 * * = 
eeffaries. .- heads, Worms, Ladles. Sponge heads, and 
65 | Staves to place them on. Beds and Coins in 
fort. Old Strouds for Breeching, and twice laid Sruff for Tackles. 
'Laſhers, double and ſingle Blocks, new Rope for Double Tackles, . 
| ſame old Strouds for Sponges, ſome Lines. Martine, tarred Twine, 
Port-Ropes. Moulds for Cartrages in fort, Axel-Trees and Truckes: 
Avdg-Barrels, and Lint-Spindles, Crows, Splice-Irons. Primes, Sta- 
ples and Rings, Tackle-Books; Nails. Thimbles, Port- Bands, Sheet 
Lead, and Lead-Shot. Old Canvas, Scales and Weights in ſort. Lant- 
horns, Dark Ianthorns, Powder-Meaſures, Sope, Horns, and-. 


Pxime-Irons, Height-board.” Height-ruler and Compaſſes. 
© With-whir other Inſtruments he finds. needful. 
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TY N 1 way to Diſpart a peece of Ordnance. Fi rſt, Take the 
es, Diameter of the Peece upon the thickeſt part at the Breech 
ne, * tha pair of. Callabaſſar Compaſſes, and likewiſe at the Muzzle at + 
es: the thickeſt part thereof; then draw upon a Paper. or Board both 
ta- Dikmeters - So laying a Ruler through the Centre, draw-the Di- - 
et | 5 ter, and then you may che eaſier take the Difference betwirt © 
nt them. 
md 4 "Ps The Diameter of the Breech (in che preceding Figure): 
is EE, the Diameter at-the-Muzzle CD, and the 
Diameter of the Bore AB; ſo you ſee the Diffe- me 2 Br: Tos 
| rence. betwixt. the two. Cixcles.i is DFor EC, which Faser | i 
is the. true Diſpart of that Peece,. If you take a 
6. piece of Wax, op Straw, or Stick, of the length DF, and ſet ce 2 
E. Muzzle at D, you have 2 true 198988 ; 1 OP made. them of Iron 


and ſerewed them on. 
Fe Be | ee, 5 
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CH AP. XXVII How to level ett of Ordna 


Sou Point-Bfank is a term very much miſtonſtrued amongſt 
our Gunners; for I have heart ſome ſay, they hive ſhot a Mile 
| What Point Blank and more Point-Blank ; the which is vontrary to 
Diſtance is, © the nature of Great Ordnance ; for it is 'obſerved, 
. that it is much to ſhoot 350 Paces Blank, account- 
ing 5 fgot to a Pace, which is little over che part of a Mile. 
But to ſhoot Point. Blank, is to be underſtood, that then the hol- 
low Cylinder of the Peece lieth upon a level Line, ſo that the Ruler 
of the Quadrant being put into the Mouth of the Peece, the Plumb- 


Line hangeth Perpendicular, then that Peece lieth to ſhoot hes 1 : 


'Blapk. 
| ; 3-1 | * | | = 
To know bow to make a good Shot at 4 Mark, within Point-Blank-reach 
of the Peece. | Re . | PS: 


The Peece lying, as is before ſhown, ſet 2 of the Peece 
at the place required on the Muzzle, then a Ruler from the Diſpart 
to the Breech of the Peece; ſo turning vour Peece to the Mark, you 
looking from the Breech alongſt the Ri ler to the Mark deſired, fire 


your Peece; and if there be nothing de fective in the Peece, or Car- 


riage, or Platform, you make a good Shot: But if the Peece lie fo, 
that the Ruler of the Quadrant being in her Concavity, and the 


Plumb-Line cut any of the Quadrant, then is that Peece ſaid to be 


elevated, and will ſhoot further than when ſhe lieth level, except 
there be ſome Object which lieth 5 than the Peece to ſtop it. 

And if that Peece lie fo, that when the Ruler of the Quadrant is in 
her, the Plumb-Line hang without the Line of Level, then that 


Peece is ſaid to lie under Metal, and will not ſhoot fo far as if the 


e were lying level, except there be a very great deſcent under 
' x Peece. ET 3 25 £ 34-17 ts 4 ral r Ca: A 
Moreover it is certain, if Men have time, and the Object Tying 
within Point-Blank- reach of the Peece, that the induſtrious Gunner 
obſerving theſe Rules, may do good Service at the firſt or fecotid 
Shot: for it is certain, that if a Man look along any three things or 
marks on one Line, then betwixr'the firſt and third there is a of 
Line over the ſecond ; ſo that if a Man look from the Breech of a 
Peece, over the end of his Diſpart on the Mut zle of 'the'Peece, and 


to the Mark he is to ſhoot at, then the Breech of that Peece and tha 


nee to ſhoot at Blank. 


e ae ar Ht war wo 


rn 


© pa 


Mark leck on a night Line throughꝶ - the Wicparr: Therefore it is | 
oP the Mark being within Blank-Reach of the Peece, if the 


you are to load her, and bring her to her firſtſtation,, 
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Peece be loaded and fired ſhe will make a goodſhoot, all impediments 
being removed. x „ 1 ; 
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* 7 
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HAF. XXVIIL 


F the Ball err, contrary to your expectation, either above the 
Mark or below, or on either fide, follow the Rules following 


tohelp the next. 


Rule 1. F the Shot err too high er tes low, help it thus: 


When you have done as is deſcribed, and that the Shot hath car-- 
ried too high as in D, or too low. as in E, the Mark you ſhoot at be- 


ing in C; bang loaded your Peece, you are ta find the middle of 


the Bore. of the Peece, and the places on the Baſe-Ring and Muzzle-- 


Ring correſponding, then you are to ſet the Diſpart, ſo you cauſe- 


traverſe your Peece till you bring the Breech of the Peece A to the 
top of the Diſpart at the Muzzle B, and the Mark C in a Line; after 
Eire given, you hold this for a Rule. 

But the Gunner may lay his Peece = 
Shot may carry contrary to expectation ſe 


Likewiſe if your Shot at firſt had been below the Mark, ain E; 
' Obſerve the Cop · 
< per Peece, No. 1. 


eece and you do good ſervice. © 
Now if the Ball ſhould come to light on either ſide of the Mark, (as 
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Diſpart/ 3 the mark of the ſhot at E; mark narrow 
3 place of the Baſe- Ring, (with Chalk, or what you pleaſe) keepin: 
that Mark to look oV , Vdur *Peece, then you cauſe traverſe your 
Peece, till looking over your Mark on the Breech, your Diſpart, 
and behold C your deſired Mark in a Line; fire that Peece, and you 
have your deſire. And if to the left hand, you may help in the ſame. 
manner. pe Trinity CIR „ 
But if you were to ſhoot at any known diſtance, without the 
Blank reach of the Peece, 83 degree of Random, firſt mea- 
ſure the diſtance to the Object, and as you find it in proportion to 0 
the Blank- reach of the Peece, the ſame quantity you may take: frem 7 
the Diſpart. For if your diſtance be 4 farther than the Blank- reach b 

e ths ee the *Of the Peece, then take from the Diſpart 3 8 
Obſerve the figure in the part of its length; by holding this propor- c 

V 

ſl 


een. 
1 VF 
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+ 
2 * 


. Perce, Nor. ion, if the Object be on a right Line from you, 

4 vou will do good ſervice. Many times it falls out, that when a Gun- 

= ner enters a Battery, Gaftle, or other Fortification; before he can I 
| , have time to bbſerve Rules, orders are given to fire ſome Ordnance; L 

it may be in all his Life he hath not ſeen the like before that time, t. 
therefore he muſt lay his Peece by the diſcretion of his Eye and for- [ 
mer experience; if then his Ball ftrike the Mark, his Experience fe 
and Diſcretion is a good Rule; but if the Ball go beſides e = 0 
tion, you may help as is before taught. For if the Gunner obſerye d 
theſe; Rules cautiouſly, he ſhall find both pleaſure and profit, and ri 


have praiſe of the Spectators. * 1 
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Any and divers Opinions are there of ſhooting from Height 
4 to Valleys, as Nicholas Tartaglia affirmeth, That though the 
Mark be within Blank-reach of a Peece, the Ball ſhot under Metal G 
Will ſtrike above the Mark aimed at. Likewiſe one William Claes, be 
in tis Book called the Pratt ick Buctetrie affirmeth the ſame by many m 
Inſtances, That a Ball ſhot from a Height will over-fhoot the Mark, | 
though there be no impediment. Bur I cannot blame the Hollander, * 
in regard his Country is very plain, and no remarkable Height, 
whereby he might have confirmed what he ſaith by practice. Bat B 
at a Ball being ſhot Ui 
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1 
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mater adhere to LuiguiCallado ; he informs, Nit a Ball being Mot 
3 ſrom a Height, will ſtrike below the Mark, asI my felf by practice 


"i For 
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2 £:3.690, Aiwas! in te Calle of a 
METS my of Re bels to our King did beleaguer chat Caſtle; 
times I had occaſion to ſhoot ſo;far under Metal; 

en that I have been forced to cut the breſt-band 
iage quite out, and ſo to elevate the: breech of an 
_ tha it hath been ſuppoſed ſhe would fall over the Wall ; tho 
in.chis caſe I durſt not coin my Peece with faſt Bed and Lein in yet 
always I found the Ball to hit below the Mark till 1 helped ik. 
5 * * remarkable Inſtance I had of n in ſhooting at chat Wyre 
of his Time for Loyalty and Gallantry;' James Marqueſs of Man! 
rroſs his Head, Handing on the Pin 4 of the Tolbooth of Edin: 
burgh, with whichobe the Enemy reproach us, W counting Loyalty 2 
Sin worthy of 8 Now at An T was' by the Goyernour 

manded, : 


the 
the Carr 


AW 


cor there ſhanld not a Gun be tho: in the Caſtle, 
: which T cook as an ill Omen of what followed; l demanded'aR Real 
— 409 for it: He told me I had too much Blood on my Head wlready : 
a | being ſomewhat troubled; leſt His Majeſty and thöſe that loved _ 
; in be . and in the Caſtle, ſuppoſe me a Helper | 
jp ery, eliged the Gbvernows'i to gite me Orders in =_ 
'S 5 n other wiſe l would nöt deſiſt. S0 l Tent 
e Head: of the Parade, commanded me thit 25 
n be ſbot in the Caſtle ;* Shows if auy Gunner pay 
e l e a Council of War. Nevertheleſs; being eu- 
d rious't to "hay down the Head, which deſerved th above what 1 
I] [{canwrite, Llaid.a Pesge,of 44 ib Ballg and becaufe 1 durſt hot be 
: acceſlary; ro 1255 Acting, far leſs to chat, 1 deſired Tbem — ; 
2 who w r*of the Magazine, char he ſhould: fire cht Peece, 
2 after he he: the Governour and I gone to walk; which he did. The 
Governour hearing a Shot, and I in his Company, inquired who 
3 had ſhot that Gun anſwered, Lknew not: So that one returned 
* 1 know who it was, and whereat he ſnot; the oung 
he anſwered, Sin, 1-chought-rharit was fin in vou aud the Walter 
11 Ga ner to ſutfer theſe den to fortify thetnſelves, and raiſe Birteries 
* ore your Noſe, and you ae _ es 1 re ar 1 
ny meanin E che Battery. e 
rk, In a Kay ordered. chat Head: ro 10 t en. ; 
| with, more Honour, red of its abiding, for the Ball t the 
* St 5 to the Stone whereon' it iody | "any Stone fell down, | 


Tacken and a Souldier or two, on their March bed 
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| — — Powder; dot elavate above the true L 
e 


ns Depthe,and . . the Quadem 


Gat 6 
falls 
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ORORF 35: e a9 5 — 8 10 Un K 351 
my any thatkyows:t ce, knowerh' betwixe che 
Yall pf. che Cale and the Tolbooth is not a quarter ef a Mik os 
Was in blank · reach of a Demi-Cannont Vet che e 
ee 2 che Mark ſhot at, ſfiot lower than the 
ao AS a Jt rs Reaſon muſt give it to be ſb, in reg 3 5 
pars are 's. 


made betwint the Breech and ae 
— © the;bore of the Płece; and if it 501 
low ex Merk, 1 am ſure the perfected in: ee re 
— parallel to the Imaginary Line * 2 80 WIR W 
e eee which may de tietped!- By lay 


foot above. che Mark, then you way s | 
the fig AC. 35 1 > Bay; ele 1 128 as 6 2, 3D F:7. 
os e 20 be obſerved, that ſhooting from 


— of the Peece : Reaſon ſhould 
8 Heighth, the Ba ddt a en 


ard of the Wind dr mes Ne 
twixt che Balt and the As was found by ſhootk E a 
file of Edinhugb, where tue Gunners ſhooting to diſm | 
ae yang moſt af their Shot flew over the whole Caltte. till 

ed by:rhe Gunners and helped. But when we come wo treat 6 18 


th to the Mark, in r 
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CHAP. . To 0 how ro make ee Buh t abi Day. 

O 0 5001. In 18 

e Webs, . N there is none will deny; that ainong the ma⸗ 
; 2 8 Any Ferrifigations which maybe pur upon ah 

Adi 2% 0% Enemy, to ſnoot aãmongſt them by Night is hot one 

the leaſt of them: but if you will ſhoot 7 light, you, muſt 
— by Day, and obſerve as followeth. 

Eirſte Tou are to lay your Peece by Day, as is formerly. ravghe,, 
beingteaded with Powder. and Shot; as if you were to make * 
N 1i2: fently your execution at the place, Then fa 
** . Mariners Compaſs, and ſet that on the breech # 
the Peece, and looking over the Peece you * th 
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5 without Kithmetick. 5 5 
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fire, which is eaſie to be done, if they go difcreerly forward or back- 
ward;and meaſure the Diſtance berwixt the Stations, rayon: Thread 
fall where they deſire. | 
1. If the Thread fall at the firſt Station upon 100, and at the fe- 4 
99 8 50 parts of Right d then is the e half the 
eight. : 
=, Or if the Thread fall at the firſt Station up 100, and af this 1 
ſecond on 663 of Right Shadow, then is the! ance : betwixr your | 
Stations one third part of the defired Height. 55 
3. And if the Thread fall at the firſt Station on 100, Ry at the 5 


ſecond on 75 of Right Shadow, then is your Diſtance Fr one quar- 
ter of the deſired Height. 
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12 the ſecond on 66 parts of Contrary Shadow, then is x the. Diſtance T 
„ half the Hei hie wth 

x F. Or if the Thread fall at the firſt Station on 1100, and ar ifs 

ſecond on 50 parts of Sona} Shadow, then is the Diſtance equal 

y to the Height deſired. . 
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may be eabily done : for if you were to meaſure the Diſtance to a 
Fort, ee Trinal, or Bulwark, which you deſire to know; if 
the Diſtance be not great, in that caſe you need know no Height but 
your Eye from the Ground where you ſtand ; But if the Diftance 
you would meaſure be great, then it is needful to have a known 
Height to ſtand upon, which Height you muſt add to the Height of 
your Eye, which may be done with a Plumb-Line, whoſe Marks you 
know: Then work as followeth. _ „%% , +a 
Example. Take for Example, that you deſire to meaſure the 
Diſtance from B to O: then turn the Center of your Quadrant to your 
Eye, and obſerve through both your 1 6 the Point D; remark 
well what part of Right or Contrary Shadow the Thread cutteth; 
If it happen to fall on 100 parts, then ought the Diſtance to be equal 
to your Height: But if the Thread fall on parts of Contrary Sha- 
dow, which in ſuch Caſes is ordinary, then is your deſired Length 
more than your known Height, ſo much in proportion as 100 is more 
than the parts cut of 3 Shadow, which the Line ſheweth. 
Therefore ſay by the Rule of Three ; As the parts of Contrary Sha- 


ihr to the Art of Gunnery, . 


dow, which the Plumb-Line ſheweth, is to 100; So is the known 


Height unto the Diſtance required. . . 
Example. The Thread cutteth 13 parts of Contrary Shadow, and 
the Height from the Eye tothe Ground is five foot: Then work as, 
followeth, and you will find the length B D to be 375 foot. 
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Facit 375 foot. 


Now having the Perpendicular A D, and the Baſe B D, you may 
eaſily find the Hypotenuſal A B, to be near 380 foot: But here you 
are to extract the Square Root, for Euclide in the 47th Prop. of the 
firſt Book of his Elements, hath proved hy Demonſtration, That in 


Right-Angled Triangles, the Square which is made of the ſide ſub- 
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tending the Right Angle, is equal to the Squares which are made of 
the ſides containing the Right Angle. Where if two ſides be given, 


we may find the third fide thus; in che Right-Angled Triangle A PB, 
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more aſſuredly Anſwer. Ef — i 
Then ſhall he take a Line and meaſure the Height: AB: then 8 
ſtanding at A, ſhall take the Quadrant with the Center to his Eye, 
and beholding through the Sights the Mark C, Remark narrowly. 
the parts cut by the 13 which is without fail parts of the - 


Aare to 100; So is m 
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This I have done for the uſe of Young Gunners, / that win: oe... 
caſion may preſent, they may lay their Peeces at a reaſonable De= 8 
gree, thereby to come near the Mark at the firſt Shot ; And always „„ a 
may obſerve a N es diſtance from a Height to a Valley. = 

Example. There is a Caſtle, as the Fi ure ſheweth, and in the BY 
Battery there lies a Peece of Ordnance; If it were Gerd of the = 
Gunner to know if this Peece might be of ſervice to diſmount te 
Peece in the Battery C:. Now the Gunner muſt deſire time to mea- „ 
ſure the Diſtance from him to the Battery C; whereby he way the 3 


Contrary Shadow : Then ſay, As the parts of Contrary Shadow. — 

Height rom the low Battery to the Diſtance "= 

required. Let the eight AB be 9 1 and the parts of Con- 5 ff 
Facit * 55 I 809 z foot, or 


trary Shadow 54, and you will find © be 
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But if you ok to — the Diſtance 1 to Paces, divide. the 
8 by 55 for 3 foot make a Pace, and vou have as afore- 


This is ſo clear, that 1 think any nate: may perceivg, chard that i . 
he in the Battery C, elevate his Peece two Degrees a | 


Level, that then he might do good Service, and by once feng „ 
the Bel 80 beyond een you my _ the ſecond, © "oY 
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nner in the Battery A to C: and ſo each to other, 
Neceſſary Obſerva- | 8 = 


| yerva-. for they have double Advantages of the Gunner at- 
_— 8 Sea, except he be lying in a River; and let his Ship 


Land. lie never fo ſtill, ſo long as ſhe is a-float, ſhe-hath- 
To ever a Motion, nevertheleſs the Obſervant Gunner 
in a Ship may do good Service. -Þ _ „„ 

For I my ſelf in the year 1652, or 53, being forced from Srot- 

land, when the War began betwixt the States of Holland, and the- 

(then) State of England; and as many better than I were in neceſſi- 

ty 5 1 put my ſelf in a Fr igot of Terveer, one Jacques 7 olfes Cap-- 

tain, I ſerved there for a Gunner, and in our Voyage to. Shetland to 


bring home the Hollands Eaſt-India Fleet, we met with a Storm, 


where we loſt above 20 Sail of our Fleet, our Ship was called Prince 
Rupert; but with this Ship we were forced to come to Anchor be- 
twixt Fulla and Shetland, and by providence road the Storm out; 


when we had fair Weather, we went to Braſa Sound in Shetland, | 
and there riding at Anchor with three Ships of our Fleet: the Com- 


mander or Corporal of the Souldiers and I fell at Diſpute concerning 
his Men, tha: they could not ſhoot at a Mark; whereupon he told 
me, That I could not ſhoot ſo well with a great Gun, as any of 
them did with their Muſquet; at laſt I wagered with: him that I 
would ſhoot as near with a great Gun, as he himſelf with-a Muſquet, 
whereupon we agreed, (the Wager was two Rix Dollars): I ſent 
the Quarter-Maſter to our Captain, who was aboard one of his 


Conſorts at Dinner, for liberty to ſhoot ; which was granted: The 
Mark we were to ſhoot at, was the Buoy of the Anchor of the ſame - 


Ship our Captain was aboard of; ſo that we had the four Captains 
for Judges: I brought a Sacker-Cut, from the breaſt of the Steerage 


to the Main Maſt; I diſparted and loaded her, and ſet her to the 
Port, I ſet her to the middle Port of the Ship; then we were at a 


Conteſt who ſhould ſhoot firſt; I gave him that priviledge : So after 


he ſhor, he found he came not near by thfee yards, as it was alledg- 


ed; and that he might be better pleaſed, I gave him liberty to 
fhoot again, where he made little mends : Then I laid my Gun to 


the Port, and obſerving the ranging of the Ship, 1 gave fire at my 
conveniency, and ſtrook the Buoy, which lay about. 50 paces from 


us; there are Men here in London that did fee it. I ſay, good 
Service may be done aboard a Ship, if the Gunner be cautious. 
And by this I would have you know, that I. would. have Gunners to 


conſider, that the middle of a Ship is the only place for to make a 
Eel ©: 5 ( 


— 


— 


A Light to the Art of Gunnery. © 
Tze like may the Gunner in the Battery B do, and alſo. the Gun- 


Mark; by which he may help the ſecond: Even 
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Which is 360 Geometrical Paces. 


Suppoſe the Gunner in the Ship had a Demi-Cannon, which ſhoot- 
eth Point-blank 200 Paces; Therefore may tzje 5 
Gunner conclude to elevate his Peece 2 Degrees, 5 At 8 Degrees tbe 
and thereby at the firſt ſhot be pretty near the pong e ſhocts- 


N * by * 


ſo may the Gunner in the Valley at the Battery =: obſerve * do 


good {ervice on the Ship EF : Likewiſe the Gunner in the Battery 
A, may do good Service every-where round about, if he obſerve 
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what is before ſet down: Nevertheleſs my deſire is to ſet down ano- 


ther Example of obſerving by the Croſs-Staff. _ 2 
_ © Example. Tr. is deſired to know the Breadth of the Bulwark 
ABC: Firſt | 


You are to obſerve the Diſtance of the ſame, as from 


D to B, which we ſuppoſe to be 750 foot: Take the Croſs-Staff as 
E FG, having thus on the end of your Staff a Crofs, as FG, at ſuch 
diſtance as you may ſee by the TranfomF in C, and G in A; then 
divide the length of your Staff. in as many equal parts as Jon: | 
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ws the Croſs FG. ke thai "0 
parts: Then fay by the Rule of Ih Free, As 15 A the length of 
8, the length of the Crols, 
to 350 foot for the Bulwark A BC. 0 the like eich all others, 
and give good heed to the following Queſtions and Anſwers, which 
_are uſeful for all Commanders, Caprains, or practiſed Cs; as 
1 in Offenſive as Defenſive Service by Sea or Lan. 
If a Man were on the top'sf a Rock or Hill, on the fide of 1 
ver, and on the other ſide ſaw a Tree, and would know the diſtance 
- over to that Tree, as the Figure CAB: To do this you have two 
Obſervations the one is the Line of Level; then going on a Right 
Une from A to C, you obſerve, und find the Thread 2 wy parts 
of Right Shadow ; then meaſuring le diſtance AC, 3 
it 63 foot, you follow the Ground _ 54 yours ths, what 63 
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. Formerly ranght, „ 
Que * WIr a General with his Army hath ane a Song 
my by Intrenchments, and hath taken notice of the moſt fitti 


Fort, Caſtle, or Town, and hath ſecured his Ar- | 


near they may approach the place with Batteries, and at what Di- 


( Kance the Cannon will do the beſt ſervice, that there they may be 


planted and ma dl. | 
Anfw. If I were to anſwer, I would aches to approach NS OLE 
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ſome zo foot from one another; and if it were poſſible even to the 


Coungerſcarp z not only thereby to give the place moſt damage by 


the Guns, but alſo to fruſtrate the Enemy from ſallying our, as like 


— 


wiſe to do them moſt prejudice at their Cafe ments, to Guns and 


Gunners, by which they might be forced not to dare to ſhew a Head 


' aboye the Wall. 


Oueſt. 1. This Reſolution is good, but very dangerous to per- 


form”; for as the Proverb is, It is dangerous to chaſe a Dog our of 

his Neſt *; for if chere be a brave Enemy within, how could you 

5 „ ſo near, but it ſhould coſt many a brave Souldier his 
ire 985 8 e 5 7 „ 5 . 3 ty 5 


- "Anſw.. As it is without Controverſie, where Carpenters Work 


there muſt fall Chips; but that will never cool the Courage of 2 


brave generous AN, ever conſidering, where. ever we dre, we 
God; yea, the danger is not in all places alike, 


are inthe Hand yea. 
for if you be where there is Egrth enoùgh to work, there you be- 


gin to caſt up Trenches and Mounts againſt the Town to fave your 


elves from harm; for the higher the Earth is, the deeper is the - 


Trench to be made, to fave you from the fight of the Enemy. 


Queſt. 3. When you are approach'd ſo near the Enemies Strength, 
that the Cannon is to do ſervice, Whether ſhould you chuſe a Bul- 
wark or a Curtain, for your ſtorm- place to play upon? OP 
Anſw. That muſt be according to the greatneſs of the place; if 
the Bulwarks be of great diſtance one from the other, in that caſe I 
would rather chuſe a Bulwark than a Curtain, there to make my 
Breach, thinking that I ſhould come fooner to my advancement 


there, - becauſe the Bulwark is better fortified than the Curtain, and. 
is a principal Strength: Mud if you make your Breach for Men to 
enter, you find them ſometimes cut off, ſo that you may begin to 
' fortifie there anew, where you are as it were in the Enemies Boſom . 
this occaſion you have not in a Curtain. See Capt. Hexham. 9 


F 


Queſt.. 4. If you did ſtorm this Bulwark, and found. there ſome- 


| | Guns that before you had not ſeen the like, and that you muſt pre- 
1 fy uſe them +. 04. the Enemy, and know not What Ball the 
— 40 What is tl 
0 


quickeſt way to find their true Powder and. 
Anſw. If the Peece be left loaded, ſhe muſt be drawn for the 


Enemy in policy 3 leave a Peece, on purpoſe to ſplit about 


their Ears that take her: When drawn a piece of bowed Wire be- 


ing put in at the Touch-hole down to the bottom of the Concave, 
upon the 


etal mark that Wire with a Knife; hale the Wire up» - 


— 
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till it hack on the upper part of the Metal in the Chamber, and 
mark as before youf Wire; take the diſtance betwixt the two 
Marks, and that is the Diameter of the Bore: And ſee if it be the 
Diameter of the BorWat the Muzzle: If you find her a true-bored 
Peece, then take your Compaſſes, and extend them to the length . 
betwixt the lower mark and the hack of the Wire; this Extention 
being taken on the Scale of Powder gives you her Powder; and ex- 
tending your Compaſſes betwixt the Marks, lay that to the Height- 
"Rule, and you will have the Height of the Ball Otherwiſe finding 
the Weight of the Ball; reſort to the Table of Powder for that 
Fortification, and where you find her Weight of Ball you will find 
the Weight of Powder for that Peece; for 8 the Diameter of 
the Bore and one ſide Metal, double the one fide Metal, and add the 
| Bore to it, you have the Diameter of the whole Peece. - Then ſay, WM. 1, 
As 7 is to 22; So is the Diameter of the Peece to her Circumfe- | 
rence: And having one ſide Metal at the Breech and Muzzle, you 
have a Diſpart: So preſently you may do good Service. 5 
Queſt. 5. When yon have the Diameter of the Bore of a Peece, 
How do you know what Ball will ſerve that Peece to ſhoot, and 
neither be too high, thereby to hurt the Peece; neither too low, to 
miſcarry by reaſon of the too much Wind? 
Anſw. As it is conyenient the Ball be ſomething lower than the 
Bore of the Gun that it ſerves for; and ſome have thought fit to 
declare one quarter of an Inch to be a ſufficient Wind to all Balls; M 
and others have declared, that a twentieth part of the Diameter of 
the Ball, is a ſufficient Wind for all Guns: I hold that quarter of an Fo 
Inch to be altogether abſurd; becauſe except a Man can give the Ml Ba 
true Demonſtration, as you are taught, and is ſer forth in pag. 34, 
T0 43. he ſhall never know how to exkfact the Wind betwixt the 
. Bore of a Peece and her Ball. For if you pleaſe to try for fancy; 
A Cannon of 8 Inches in the Bore, ſhall have the Wind for her Ball 
i part of che Diameter; as alſo a Baſe, of two Inches in the Dia- 
meter of the Bore, hath but : part of the Diameter of the Borez - 
for if a Peece of 1 fh Ball ſhall have proportionable to 9 tþ Ball, 
ſhe would have no Wind at all; and if a Gun of 63 th Ball had Pro- 
' portionable Wind as a Gun of 9 i Ball, ſhe would have too mueh 
: 85 55 > behold the Demonſtration, Folio 86, and a Peece of 
41 Inches in the Bore, hath juſt + part of the Diameter of her 
Bore, for the Wind to her Ball: which will never ſtand as a general 
_ Rule, except it be Geometrically demonſtrated, where you will 
find the Height of the Cannon-Ball juſt 24 parts of her Ag 59 he . 
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erefore-I 4 aver, 1 
; r Rule for dees the Wind to find che true 2 Ball 
6. When you have obtained Geometrically the | 

: — of a Ball to fic a Peece, the Queſtion is ha yo 5 
5 the weight of that Ball, it being r i 
dome receive this by a © rob Opiaid . PE 

donner of a Caſt Iron Ball is g 5 Averdupoiſe Wei . 
| ſee by Dr. Nau Taltimetria  wherefore 1 fav | 
| certain Rule, - Now if 4 Inches Diameter weighs SH 27 
| two lnches weigh ? : You will and che Work ſtand 
2 
1 . 


| N 


i Rale ; behold you Ts's Ball of 2 Inches bi- 
1 tb 2 ounces: 1 you hold this for 2 Rule, you 

== = correct an Tables of this kind that are made in © 
bal ds Bf NE ey les 
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116 A Light tothe Art of Gunnery: 


It hath been ever obſerved for good, that the Tables of Mr. Nor- 
ror, Smirh and Mie; and therefore Capt. Sturmy in his Magazing 
or Harimrs, doth' follow: the ſame: Rule, and gives us the ſame 
Tables of "Mr. Me, as he fuppoſeth refined: for he ſays, To In In- 
| ee the Eee quarter of 4 Ball, weigheth- I * 5 ounces; ; Ti will let * | 


Now dw a-Ball of 4 Inches Diameter by his Tables, weighs But 

7 ib 6 ounces: But I praiſe May Norton,” who ſays, We mult not ex- 

| pect Truth from his ab „But Capt. Sturmy affirms his Tri 
f ation of Me to be truly Galhated : If they be . I muſt. be 
quite wrong. = PE 
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Now you may perceive, that they ereSaly glen to Wei 
culate their Tables. But as the blind lead 2 Yo ey both 
fall into the Ditch; for he gives 8 4 ib, or $tb. 8 po ig 5 

And by Capt. Sturmy his Tables; I find a Ball of 8 Inches Dia- 
meter to 573 tb 4 ounces; 5 yet he hath ſet; down in his Ta- 
bles a Ball of 54 Inches for 58 B. And by the Tables of Mr. Me, 
tho edel placed 71 ih; I can find on his working | but-68 ib 
for the. weight 5 Ball of fa Inches Diameter. 

So this wil by proved by the Line of Numbers : for if you ſay * 
Inches g es 9 Ib, What ſhall 2 Inches gi pive ? Place one foot of your 
Compaſſes in four Inches, and the other in 2 Inches; keeping the 
Compaſſes at the ſame extent, ſet one foot in 9, and meaſure . 
wards 3 of theſe Extents, which will reach to 1 1b 2, ounces; like- 
wiſe ſay, IH 2 Inches give 1 t 2 ounces, what ſhall 8 Inches weigh ? 
Extend your Compaſſes from 2 to 8 Inches; the Compaſſes at the 
lame extent, place one foot in 1 x part, and three of theſe Extents 
will ſtrike at 72 Ih. But, if the Weight t of a Ball ſhould be demand= 
ed in Scat land, you ſhall find a Ball of 1 th. is 2 Inches; and one 
4 Inches 8 lb 5 and 8 Inches Diameter (if you obſerve the 11 
the Table) b 9% will find the ſame, by uſing the Line of 

rs; in ſaying, 2 Inches Diameter gives 1 15, what 4 Inches? 


and bylaying one foot wy your —— es in 23 the I? in 4 _— 


18 4 Light to the Art of Gunnery, 
Diameter, and with the ſame extent ſet one foot in 1, and with 
tree of theſe extents you ſhall find 8 weight: Thus you may do 
in finding the weight of Ball, knowing their Diameter to what 
Height you will; and find the true Weight either Scots or Engliſh, 
without being beholden to Tables; though you have in pag. $4, ex- 
act Tables Calculated Arithmetically from eight parts to eight parts 
of Inches unto 10 Inches Scots Weight: And in pag. 86, you have 
the like number of Inches Calculated for N in Engliſh Weight 
This is the quickeſt way, and reaſonable true, if there be not holes 
in the Ball, or, as 1 have ſeen ſome, a' great Ring about them, 
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which might have taken up the Wind of the Peece. OS 
Queſt. 7. Prity you what Cautions or CircumſpeQions would you. 

uſe in order to your Approaches making, that thereby the Army 
might have the leaſt hazard, and greateſt ſpeed to come to the 
Places where the Batteries are to be made for the Cannon, thereby 
to be more certain of a hopeful and good ſucceſs over the Enemy ? 
Anſw. To Anſwer this, you muſt know you may have many hin- 
derances, if there be a Wb Enemy in the Strength; Neverthe- 

5 I. Vou muſt be careful of your Leaguer, that it be well trenched 
al and ſecure from fear of the Enemy, in all Quarters, by Trenches 
2 and Flank- works; then chuſe to ſer your Batteries moſt conveni- 
ently in the oppoſition of their Strengths, and obſerve that there be 

q no Hill, nor deep Ditch to hinder the Souldiers, if occaſion offer to 
. d COR EEDD 
| 2. That your Approaches be intrenched to open or ſhut, and to 
make ſuch a wi to come to the Batteries, and be ſure it be well co- 
vered and guarded with Men to keep it 
3. That the Platforms be large enough for the Guns to Reverſe, 

and alfo to command the Place Bey mat FW 

2 + If there be Earth enough, that you make the Tretiches deep 
aid ide eng, and well Rate d. % ee mer nog 
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5. That with Advice and Deliberation, you batter all the high 
Flankers, the while you are making your Approach- Trenches. 
6. When you have brought your Trenches to the Counterſcarp, 
then make your Platform and Beds for your Peeces by the Point of 
the Counter ſcarp, by which you may hurt their Low-Flankers, and 
take them away; and fo continuing your Battery, that you bring 
don their Countericarp, and the body or face of their Work. 
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h. 8. When you are gpproached ſo near as you can, how ſhall 
you then Storm and Breacff a Bulwark at the Point, that is both 
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Offenſive and Defenſive? 
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5 then the Reinforce d- Feece will drive his Ball more violently 0 


arts 
Ralf as long again as is the other; for the one in 8, and ſome 
20 foot _ other is but 10 or 12 foot long: by 


3 . 
{ | far th . : 1 EX 
f x x * a 0 P q ' : 
' Peece, which is ſhorter 
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True. 
chan a Sling ? 
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* 
7 
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of 


ſhall add to ew 
; r . 
Aal wos loug Guns, the Powder is bod" be 


by my Experience here in England by, N 1 


3 RN nd bein thereto Fortified, ſhould not that _ fire th to 
r 


mo Ae nr esp | 


Anf. 33 that Which Reaſon andxperience both ſhewsth + 


— Namely, that dhe ſtrength of any Peece is ſo much more as the 


Feece is. longer; but being fortified accordingly, and with this re- 
ſtriction that i it is done with an indifferent length; for from 8 to 
12 foot long, * ge the ſame Bore and Fortification, the Peece 
flight of her Ball : But from. 12 to 20 foot long, 
you fall ſee them abate of the Balls flight ; The reaſon is, in all 


Ball, whereby the flame and ſtrength; of the Balls flight is Bae 
This is ſtrange, and oppoſeth the thoughts of r Guntiers ; ; but 


therefor * vt to be controverteddt. 0 
e But if you load a long Peec TE Sf — — 


Fi * that thereby the Ball ſhould more vehemently be farcher 
iven 
* Azſw. It is without all queſtion, that a Peece doth moſt. harm has 
ving its great Loadi it is found ordioarily, that in all 
Guns. having Powder a og alf the Balls weight, all taketh not 
ire 3, > Vea, 1 my ſelf at Saltaſh in Cornwal, gave a Quarter-Cannon, 
da 1 {b Ball, more than her ordinary allowance, and laying. 
6 pair of Sheets on the Ground, on the deſcent of the Ground; an 
after bee given, I found twe ounces of the Powder' whole, by. nich 
We | ay goes what more was burnt after it came out of the Peece 
dane; and ſo I ſuppoſe the Balls fight t is not increaſed bur. 
Nnbulthed.: Whereby you" may underſtand that too much Powder, 
is W for ere and that ere ought inſpection 
to be had to their Loading: And for theſe reaſons I have CAlculated 
theſe Tables, which Lam ſure is het neareſt Truth to give Ordnance 
their Powder, of any yet given out by any « other. But, I know {6 17 4 
Gutiiners will be offeuded to think 1185 by theſe Tables, the Forti 


' cation of their Guus conſidered, they ſhould be drawn ro an Account 


of what: Powder they haye ſpent. 
© Queſt, 13. If you were to ſhoot from the Battery G, in the Fi- 
gure 112 to the Ship EZ if, Jou. had Jour choice, Whether would . 
YH; 555 a Dewi-Canuop. or a Bablisk, ?, 5 
fat were 2 caln days, and the Sky clear, and the diſtance. s 
Ser both about ZOO Or 4 50 Paced, then 1 would hold little or uo 
difference which of the two 8 chuſe ; but if it were a littlè Wind, 


the LV chick, and the Air damp and moiſt, I would rather chuſe a 
Dem 


£0. 


"RE. 7 


will pelsw the Mark 


| —— bes Gunner 


— plant your 


Demi Cannon than a Sling or rather a eee than a Dem- 
Cannon. My Reaſon is this, That the Wind, and Miſt, ve Rain, 
hath not ſo much ſtrength to divert a great Ball as a mall, hieb is 
found experimentally: For divers times I have ſhot from the Caſtle 
25 Edinburgh to the Links of Leith, when the Enemy was exerci- 
but When there was a gale of Wind on either ſide, or 
L Bend the ſmall Ball to 50 but the bannen came-muck 
nearer: my expectation. 5 | 
auf. 44: if you were to.ſhoet. from: a Valley, | as ge the Polnt'B, 
g Hill, or from the top of the Hill A to the ane B. 5 

| re any diff ference in laying of che Ordnancfe? 


i 111 


Ae The divers Dpmions -about ſhooting: of this nature; | 


for. do ſay, that ſh againſt the et from a Valley „the Bali 
; and likewiſe 1 9 the E Zu to the 


Valley, that the Ball will ſtrike below the Mark ; but as I have 


ſhewn by my own Experience, theſe Authors are not to be owed * 


for I doubt it is with. divers that have writ of Gunnery, as that the 


Proverb will hold good, . n peak of Robin Hood, that 
never ſhot in his Bo] .' 88 1 dou — — writ they know. not 
N. themſelves, never being e | 


there is no le, or Fund 


e ee e 


may lay his Peece to ſhoot ſuch Diſts 
ſuch Degrees of the Quadrant being thereto ele vate. 
Anſw. This I affirm, and my Reaſons: you have e 103; 


which if, any: Man will cruly-confider, he wilt either mot think to 
aver Random-Tables, or otherwiſe to make Tables for: every Gun 
that is made, and alſo for every Wind and Weather that ia, when 


. are to make uſe of the Guns; and he —— to make 
ables for. eve 
a at work: 
pole. | 
Queſt. 6 15 i poſſible to give 2 general Rule, chat! ſtantiy 
dnance on a March againſt the Seren Ache 
Field, her the General intends to give Battel? 


i cheir _—_ and e 


Auw. I believe not, becauſe of the mauy kinderances andimpe- | 


diments that do many timesfollow; for the Rule of Diſeretion 18 
that vhich muſt: then be obſerved, and the Order of the Genetal, 
and therefore is eartied a competency of Field-Peeces, 


and 


by which you can make a unte ot Randdirs, 


Ground he is to ſhoot over: Which will keep 


Which are t 
E the Read of — ind ſome bet wit the Vant 


122 AA Lights to e of Junner 
und the Middle ward, by 2 or 3 together on the — wi ings 


of the Muſqueteers, being covered with the Wings of Horſemen; 
or as occaſion preſents and ſuffers them; ſome of theſe on the Front 


of the Army, , playing with diligence on 'the Enemies Brigades; and 
if the Fields be ain and even, then as the Army hath by chem 
Cannon, Demi-Cannon, Field-Peecos and Slings, which may be 


5 — for che greatet (annoyance of the Enemy at & greater di- 
ſtance; for every Regiment ought te have 2 or 3 Field-Pecces; 

which muſt be ted ar ch Hea od 4 mi 

a little elevated with Earth, (if prey edol the | 

my before the Battels draw near; 2 of e Field. Pere. 
may be removed as occaſion wilt ſerve, where they may gaul the 
Lnemy ſo; that Gunners being Men expert, and aving gi 
| 9 oo nd BY; Nr F ee 1 | 


"gs * „ A 


| 0 1 AP. xxXIVW. ea fn of Neexſſeties for Oak 60 | 
| Lund, they 8 fer Demi-C men, r Sakers or Demi-Catver- 
ingo, with two < went, 1 b Rae, en 


Efore the Train doch pick; there- goeth out Pioneers, "each of 
which is furniſhed with either a Shovel, Scoop, Pickax, bw 
or Han 2 3 having for their Commanders, a Captain, Lieute- 

nant, and two 425 with a Drum to every 8 who 

are to make plain the way for the Cannon. rs. | 
Atſter them firſt follow the 6 Sakers or Demi. Culver v 
' with their reſpective Horſes, with their Proviſion of Ball in n Wag 
ons, and their Powder in Waggons, beſides — ighs: be at t 
xr of the e if any wheim,: Hal! ſufficient to mount them | 


» 


Ne ext fellow them fix Demi-Cannon, with their Shot ind Powder 
conform; 57 Then two Whole en, with THe Powder. rs Ball 


Then 2 Gaia af; Ladles, Spong es, all 8 Ma 
Crows, and Handſſ p and on Theſe beſides the 2 | 
Peeces for the reſpective Regiments, take a ro a þ Horſes, 
Waggons, and Men, for their Attendants. 


ow When the Cannons are on their March, every Gunner to his 
reſpec dine place, muſt march at the right ſide of his Peece, and by 
them 6— NIE noies of all the Ropes, © _ 
3 2 | 0 
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Gore for Drivighl and help Them if -defedth EE. 
—— Axtrees be well ſoped r-callow'd, "that, thereby the 125 5 

| vithour ſtop: Thie e muſt have ſpare 

| | ral ; 1 55 fail either in WI or in 7 ; 
of the Ordnance. Sevi al | ls Rules for fo 2 5 r (e279. 5 
a. Fette af; ef whe t; every, e j le for 
Horſe-Draugh "ep ere ths Fon $a 
u | 1 for f Guns 


= 2 


1 man 


there nee 

— But if there ſhould e and ; 
plies: where. Harſes ot Oxem (for if you order pb on 2 

| otle-Dreught it will be equal) are not to be found; Therefore 

I will ſet down a general Rule, how theſe Guns NAY vn by 


be dra : 
the ſtrength of Men. . the Calculatibu th all be made "ub *. 
lorenamed u Guns; by: which may be reckoned jo cif Draught 
having the Weight. e 


Firſt, Iris — ingiiferent Malt lit W. 4 12 TY 17 204 


part. ( but oma plain 7 therefot ry, 1 do allow a 
Man to draw. 806 Ig And you 0 dach Künne! the weight 
of. theſe 4 Peeces thus, The Cunflon 7060 b a pecee, is 14000 thy; 
for them two; then the Demi-Cannon 4500 th, . 20d theſe's, a4 
22008883 for the & Demi-culverings 3200 Tap, nd t 
weighap2cods 3 Which in alf is Lende be 
by 80, (the pounds of draught for olle wn) mp a9 en to 
draw: the 14 Peeces of Cannon. No. theſe 752 4 to. emp loy . 
with-diſcretioh and good'order; that every Man may do bis endea- 
vour, you are to make faſt your Ropes in this manner, on either 
ſide of che G irriage; before on the Hackes one Rope, 175 on the 
middle of the Bolt or Breſt-band one; And upon every oye mall 
be ſo many Ropes ſo made faſt, as every Man may wave 23 foot di- 
ſtanes one from another; ſo chat the Nahe bt-Roßes f or a Demi- 
Culyering miſt be 19 fathom long: Now for the Demi-Cannon ane 
Cannon, they may be reckoned by their een; to the Menare {A 
ſet 50 9 as the Figure hereby doth _ 3 
8 


This 


124 A Ligh tothe Af Gunnery. _ 
This be tho new Inves t I uſed. ame 
Lord I el whe a. from nies Dov, Ker may 


them to make theſe Stecker, i as . faſt to the Carriage, in this 
manner; near to the Breech of AN there is a Bolt, whereon 
the end e and 7 4 it, 5 the 
QC Carri; uarg- hack to lay over the Sled- 5 en a Rope 
FE 
a tor Hole, i ere ſhe is to that 
45 times it ſaves the Guns way where th ov r. | 
And when you are to meet your Enemy or make uſe of your 
. you may lift vp your Sled- feet, 2 . 
fide of the Carriage in manner on a Hack whefe they 
do not topple, and unhacking. 1 Nope roms oy ao ned 
TY: wo 6 Gun at your. pl - 


* Hae. "That U., - * 
1 & * "ip 1 ; 
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i 4 
1 2 * . 
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CHAP. XXXV. brewing the Wes 3 e 
truecher te find Ake 17 r N 8 of 4 
the ſame Meal. 


Ecauſe it falleth out Gn char i in a « Fort ors 
not having their Weight deſcribed upon them; 
fich Occaſions, not to let the Gunner be to ſeek, bur that he may 
WE her Weight without e trouble, I ſhall here ſet down ſome 
tamples, whereby the Gunner, may; with eaſe find the weight of 
| great Yedrancs whereby he may be able: to ſhew, what ſtore 
of Horſes or Men are competent to draw theſe Ordnance, if oeca- 
ſion tequire, 
Thele Examples and Rules intended to have given by a Gauge- 
Rule; and becauſe thefe ways are more eaſy to do, and quicker | 
pee I shall only take by the way to let you know, that I will, - 
admit there is a Braſs Saker weighing 1900 fh Weight; and as it is 
given out in other Queſtions, the 1s 3 4 Inches in the Diameter of 
the Bore: Now it is commonly found, theſe Guns are about the 
Breech, meaſuring at the Touch-hole, 9 Diameters of thy Bore : I 
fay then, if I wh 2 Inches all into Quarters then I have 1 5 Quar- 
wt ! with which bf air iply the 9 Diameters of her Breech, _ I find. 
* them 135 Quarters; which dividing by 4, I bring again to whole 
Inches, and find 33 4, which we will here call 34 Inches, for the _ | 
cumſerence of her Breech : Then I ſay * the Rule ule of Three ; A | 


41 . 1 
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22is to Lad ing 10x . i 
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l s 0 . 
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3 * 2 


Mie TA of necks. u of at Sake: if ſhe be 
true - Bored, the is true-Fortified : And ſuch are the only. Guns to 


other Braſs Peece : Therefore, I ſay, 


wer 1900 ih 3 What ſhall aPeece eee wah? 
w bythe Table of Lein, 


JJ. Ms Eno. Üͤ . . 
. F Lain: © him "oy *% 


FJ 

E | 
EM . 1 ee | 
by ; 4 : LE Þ£ ' 
1 1 * 8 be 

* * + * 


$$." 1 2 N * % * ; 3 * 7 » 823 $ * 2 SY | 4 or 
by 1 : 1 5 > 2 4 * 
I — "* * nv A ve > 3 ' - * a # F - A £ 


A tad whereof i is — = — 6416370 


Whichis the Legere S725 thyfortie dec 


"Here ou ſee that this operateth well by the. Table of of Logar . 
and the Weight of the Peece is found to be 8325 th. . Now 


; Wt > 


7 


one foot of your Sompaſſes in 11, and the other in 18; keepin, 
the moe at the ſame. extent, ſet one foor-in Lond, wad = 


. I'D FY 
: * ( * 


ir 3 1 8 
Allo there is a aPeece, I know not what ber pines iz; but I ind 
the Diameter of this Peece tobe 8 Inches': And 25 the Work 
to find her " as before, | — 
en eee 13 eee 
| Tx 1 Jebel 


8 
£ 
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og 7 
* 
s 
| 
l „ 
4 L 
1 « 
© 4 3 
; N 1 1 
7 
1 
4 
* 
* ' 
21 uy \ 
8 1 


make choice of for — their Weight, the Weight of any 
Example. If a Gun of a 11 1 Diameter at che Chamber 


* arithm of 11 Inches, is — 
The Logarichtof the greater 1 a is — —— ee 


The "Was the known en is 1 1900 = —3-278754 
Sum 18 BREED HE Dy ab — ke — — 25920395 : a 


to find 
the ſame by the Line of Numbers en the Scelo, you are to place 


_ e tha: laſt e i copch at 8323, as 
1 51 


* of 


The Diameter of the know 24 11 — — 1.044393 
The Logarithm of the Bauer of the other ** ä 


Difference — — 


= I 4 
2d wh Thighs ee Differs 80 8 l 8 


7 — 


5 Wh sgbd sede rem the Login of 1 T g TA; 278754 


8 


— — 
* S 3 
* 


Ben mnommeym—en Le AL 2.980599 
na is the Logarithm' of 9567 F th, fo + the veight of the eller 
Pesce, which was required. 

The weight thus found by porno you will find the like by: 
the Le of Numbers, if you extend your Compaſſes from. 11, the 
known Diamieter,”to'$4; the Diameter of the Pgece whoſe weight 
you would have; "the ſame extent three times from 1900 down the. 
Scale, will reach to 956 3. 
This former Work you may find on tis Tit of Numbers, if you 
place one foot in 9, the Diameter of the Bore that begirts the Peece 
Ak the" Touch-hole, and the other foot. in 7, which is moſt near the 
Diameter that begirts the other Peece, and the Compaſles at. the 
fame extent, place one foot in 1900 the weight of the known Peece, 
and N times turned downward, will ** on 2563, . 


; W * 121 
48. SQ. 7 / „ 3 


4 — 44752 
*. 


* nn 11 207 1 SL» prot err 


GH A v. 5 XXV I. TEE 3 25 the Weiz be wy one Peece by Iron Ord- 
5 1 nice to Sia: the Wes DE another Peet of tron Ord dnancee. 


IUp poſe- an Iron Saker of: 34 inches Düne of the Bore, this 
g ledee weigheth 1600 W; 1 find all ſuch Peckes to have 11 Dia- 
. the Bore about the Breech; for which cauſs I work as be- 
fore; and bring 34 into quarters, Which L multiply by 11 the Diame- 
ters of the Bore about the Breech, and 1 find 165, which I divide by 
4, to bring again into Inches, and the Quotient i 15 41 kee I fay, by 
the Rule of K N 5 r 221 is to 75 ſo is rot, to 0131 NES. 
22 3 41 nt 
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F 2 


ed vil © 101 2 2 STE af! 


The Fraction is ſo {mall not to be fied, 8 | "+1 WS} 
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EE rere 
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bo 13 Inches the Diameter of the 


59 that-L ind 13 ches to "My the Diameter: of an "OF Salter, 
and that the ſame is a true. Bored, true- 
 Forrited? Peece:: Now chere is an Iron Peece whoſe weight I know 
not, but I. find the Diameter of that Peece at the Touch-hole or- 
75 rged 5 to be 21 Inches: To find the weight of this Peece 
ogarichmically. 85 
Erample. Liay,. aan Qrdnance. of ron; of 3 laches Dia- 


er, weighing 1600 jb What ſball an Iron Pecer of 21 Taches 
Bauer e Ec: 


2 3 14 0 S > Ne * 
* 


K > h 


| © The Work will and . YA RIES," 

ES 3 of 13 Inches, is a —1.1 3043 | 

hat Logarithm. of 21 Inches, IS —— — 
FO a I ar Hen 0 189133 e | 


| Difference increing— F 208527 


. ” — * 
th , | 
: * 8 2 * by - £1 3 1 * 1 * 3 ry = EO. 4 > 
rn 8 3 LY g JET . 4 9 55-0 =& © * "of 
en . a * : . 5 oa. A 
F 4 > x * 


8 Triple of * Difcrence-is - — — 624823 
e Weight of the known Peece 1000, 1 of 20h 


Sum is —— — 2 x ez 828947 


Which is is the Logarithm of 6744 thy for the weight of the Peece in- 


quired. _. 
151483 you will work by the Line of Nüniters om the Scale, you will 
it near the ſame; fox if. you I one foot of your Compalſes 
nown Peece, and the other in 21 
Inches the Diameter of the Peece whoſe weight you deſſfe to khQw; 9 13 
keeping your Compaſſes at the ſame extent, ſet one foot in 16 


the weight of the known Peece, rm + your Compaſſes three times 


the Scale, and you- will find- the third en will reach 5744, 
| is che hs rhe Fe Peece required. „ * Rr 


4 1 — Fo 
A 15 f - : = FT F 16 * 12 5 45 © 1 5 4 % 4 2 > 7 ' } , 7 \ 2 5 * { $ 2 4 1 f 1 $1 1 1 18 4* * P 
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e Exaniple. - | . 
bers is allo a Poecs of Iron Ordnance, e themed Gnd- 


| in the charged RI 0 he: $2 Inches; 8 the Ne 8 to hed. 


we be, 12 : | 
5 1 — 4 I 4 by 4 * 3 "2 
I 5 : Kt In . n 2 9 . 2 
# $ „„ 0 ef * 4 
N * G 3 * ** » $ n 5 * 
% "op » a te? 12 re — 
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. > * — * Ars. * r $ 
; - __ * 
hs — 
* 


* 


8 AD ee err 
The 3 r3 Inc —— 
5 e —— 22 


Wiel $24 Tvighs of e babes eee mrnnn—n—n——0:592467 


Which ſubtracted from the Log. of 1800 —3.204119. 
| Reſts 2.611652 
Which is the Logarichmof 499 ib, for the 2 of che Feece in- 
tre — ; 
. e eee 40 W. 10 ir 
followeth, that great or ſmall Ordnance their weight ay found; 


yet for: we will have another Example. 


is i04.Inches; and the weight of this Peece I demand. 


The Log. ol the known x3 Inches, Fe 3 i 


D is — — 

8 N ©: | 5 | 5 7 ; , 
Triple of the Difference is— — — . — 

| Which being „ ee R of e ee I 


Which ith Logan of Tt ib, for the weight of tie” Peees in- 
ir 11 
2 and the former is found on the Line of Numbers, if you 


extend your Sompaſſes from 23, tog; and with the ſame exten- 


tion turned three times down the Scale, you have 409 tb. If you 


extend from 13 to 104, and with the fame extent from 1600, three 


times turned down ſinds $43 fb for the weight of the Peece inqui- 
red. And ſo much for the Zoding the weight of Ordnance there- 


| by to provide what Horſes, Oxen, or Men are able to draw them. | 


As the Figure here demonſtrates. _ 

Having, as I ſuppoſe, ſatisfied the Gunner for what i is incumbent 
for him to act both by Sea and Land, with all ſorts of great Ord- 
nance, cither © — or 8 Now it. 

h remains 


vo: 
Example. I will admit there is a Peece found, whoſe Diameter | 
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remains that I ſarisfy my Friends, who enpeck ro hear ſomething of | 
thoſe Peeces "cher i moor Granado's," or other Fire-works; as like- 
Wi of the Petard'; and ef their Ingredients, Compoſitions, and 
EN”. em 


- # 4 * L - 
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I isa Paradox to many, to think that Salt- petre, Brimſtone, and 
Coal, being — ſhonld be the only Compoſitions for 
Powder: But know this, That whoſoever deſires to learn to ſhoot 
in great Ordnance, or to make Fire-Ealls, or any kind of Fire-works, 
ſhould learn to know the nature and ſympathy of theſe three. 
Salt-petre that is pure and of a Chriſtal Colour is beſt; the refi- . 
ning whereof is fet down by divers Authors, as Mr. Me, and others; 
yet the nature of it is to burn downward, but if pure and well ef- 
ned, will burn upward, with a great deal lefs noiſe. 
Brimſtone is hot and loves the fire, and the fire loves it; it is of 
a ſharp nature; when you kindle it, it fireth upward; its colour is 
on V Rs 
The Coal neither augmenteth nor diminiſheth e __ *Y 
force of it ſelf, only it ſoon takerh fire, by which the Salt- petre anc 
Brimſtone receiveth the fire, and perfecteth their work - The beſt 
Coal is made of the lighteſt Wood, and the lighter the Wood is, the 
Coal ſhall be the better. And it is obvious to all, that when theſe . 
two oppoſites, viz. Salt-petre and Brimſtone ate incorporate, and 
fired together, the Coal nouriſhing the fire, there is nothing can re- 
ſiſt the force thereof, until the fire diſſolve the whole in the Air. 
"Example. If you load a Gun with Powder, (which is nothing but. 
_ theſe Ingredients incorporate) or any other narrow Pipe, ſo ſobn as 
the fire comes to the Body, and the Compoſition is ſeparate by the 
fire; then doth it force it {elf out to the Air ſo vehemently that no- 


thing can withſtand it. 3 . 
Poder is made of divers forts, as Cannon-Powder, Piſtol- Powder, 
Muſquet-Fowder, and Powder for Fire-works, *. 
Powder may be tryed three manner of ways; Firſt, put your 
hand in a quantity of Powder, and gripe it hard, if it crack and 
make a noiſe in your hand, you may judge it is good; but if it crack 
not in your hand, it is either not well wrought, or it is ſpoiled. _ -_ 
The ſecond way, is by taking a little Powder, and put 5 on. 5 
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ooch plain; Roar or A ber bar G e 
| 585 NG, 109 5.40 in 1205 ave no marks: behind it, you gay}: 


udge i > but; if ic burn ſlowly, and leave white Corns behind dle 
fe en. 900. 545 ſuppoſe it is not well incorporated;; and hath toe a \ 
| Nan. Salt - petre in ity or that there i is too much Duſt and Coal pu 
1 
The third is e Taſte; if it too it is '0 
like to come moll b But if it TL a little Niteriſh: inche robs, and 55 
hard-corned, rare ay There are ſeveral other wand try: — we 
Gs of: 1 8 855 * brevity eee Cie oh fre 
08 2 8 5 ts 0 0 209 5 85 SN > 
oy OR ET BF e 2onptO Ianng oi 0 
Tete orts of n 23 for OffentiveiScvi: Di 
vice,ſome for Defenſive Service, be Recreations and Sport: Ba 
1 intend only to ſpeak of bote Ach r are to be uſed in earneſt, not he 
minding to le wich thoſe for Recreation at . de incegard. W 
— ſo learnedly treated by ee eqs aud la ben » 
bak _—_ 24 > 0 14 8 u 
9 Fire-Warks, 5 cheſs To ngredients al; ; Cm. ws bu 
| As there are ſundry and numerous Ingredients; that may be uſed 1 
in Fire-Works; ſo Fire Works are ſo ro be mixed as chey max ſta 
work ſeveral effects, according to the ſeveral 1 my be pro- by 
duced in War; therefore it is impoſſible for any! 


io down': - 8 

Rules, Which only muſt ,be. obſerved. ; but that ho ' Gunner _ 3 

have. A taſte, of every Diſh, that are 'veceſfary to. be. mea I: in brin 

5 Enemies to Ruine, and Rebels to the Obedienes of, | 
ndes, obſerve theſe following. 


** 


The Loading and Uſe of F obe e hol, ; 
[Theſe Peeces are not 8 be uſed, as great Ordnance, in bo dag 
at reat Diſtances : 5 but, as it were, to throw a Grayado,. ot Rixen: 3 
Dill, 6 r Stones, over Walls, or into Garilons, being. ſeated high or 4 
low ; he from a Gariſon to caſt a Ball into the Enemies Works ori | 
Batteries, thereby to fruſtrate them of rheir iu by raking, 5 
away thoſe Men moſt active in the ſame. * 
The Mortar-Peece may be elevated to any 3 of the W pF þ 
but the contrary. Aan may obſerve in great Orduance, for they cas 
1 0 be elevated above 45 degrees; and the nearer, you approach to "0 
any place to ſhoot at * vo mult deball our Peece under ag de- b 
grees; ſo tha if Tables; were to be made for Great Ordnance, they;.: 4 8 
may not exceed 45; and Tables for Mortar-Peeces 55 25 N 
wan 11045 degrees, and from 45 togo degrees. No 
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elevate herMuzzle 


Dillance is betwixt you and the place where you would have your ; 


o know, how far that 


8 


ſtance to the place you would lay 
by this Table near what Degree 
laid to reach thither. e 


but if he err, he muſt amend the next. 
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So that it ſtands to reaſon, that when you have found the Di- 
our Ball at, that you may know 
pf the Quadrant the Peece mult be 
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Now if you were with a Mortaz-peece. at the back of a Wall 
near a' beleaguered place, and there were a remarkable place, as. 
Magazine, or Store-Houſe, or Corn-Barn, and it is. deſired to lay. 

the Granado or Fire-Ball in that place, the diſtance betwixt you and 
this place being found to be 243 paces, as in the Eigure from A to 

M; Then look in the Table, and ſee what Degree is oppoſite to 

243, and you will find 83 Degrees, and ſo the Mortar-peece A muſt. 

be elevated to 83 Degrees to caſt her Ball or Granado into the 

Houſe M. Do ſo with all other. | 5, 


i 


When you would diſcharge a Mortar-peece,, firſt you muſt ſet fire 
to the Feuſee of the Granado or Fire-work, and you muſt ſee it 
burn well before you give fire at the Touch-hole, and mark nar- 
rowly where the fall is, thereby to help the next if need require, 
in form as aforeſaid, *' _ VVV 
The Feuſees for Granado's or Fire-Balls, may be filled with this 
Receipt; 1 part Powder, ; part Salt- petre, 4 Brimſtone, and 4 part 
Roſin, being all well beat to Meal, and moiſtned with Linſeed- Oil. 


Nom falloms the Proportion f the. Petard, and Uſe thereof, with _ 
5 ES all Things belonging thereto. © 
The beſt Petards are made-of. Copper, to wit, +3 part of Braſs: 
they are made of Iren alſo, ſome more ſome leſs, as the Figures 
ſhew : The Petard A is 12 Inches long, the Diameter at the Breech 
is 7+ Inches, and the Diameter of the Concave is 5 Inches; then 
the one-ſide Metal muſt be 14 Inches thick; ſhe is at the Muzzle 
4 Inch thick, and the Diameter of ti Bore at the Mouth is 10 
Inches, and n 764-5. „„ 4s, OB 
I. bere is another Petard as B, which is 9 Inches long; the Metal. 
at the Muzzle is 3 Inch thick, and by the Touch-hole 1 Inch thick; 
the Diameter of the Borte at the Mouth is 7 Inches, the Bore at the 
Breech 4 Inches. . > RS 


o do good Service at a Gate, or Caſtle, or 
other Fort, or Gariſon; you muſt have before the Mouth of the 
Petard a good Oaken Plank of abuut 2 Foet in ſquare ; this Plank. 
may be banded with Iron, both on the one ſide and on the other, as 
the 2 Planks DD, both being but one Plank, but the Bands of Iron 
are on the one fide croſs the other; the Plank may be 3 or 4 Inches. 
thick; the Powder to the Petard B may be 4 tb,: and the Powder to 
the Petard A about 62 15; when you have loaded the Petards, and 
- rammed the Powder home, youſhall put in the Muzzle: of the du 
. | | 2 | | — ; .-- > tard 


To fix your Petard t 
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Agb to the An f 133 
tard a wooden Tamken, which yon ſliall beat home with a wooden 
Mallet, till it be faſt enough; then you may fill the Chinks with 
hard Tallow, and melt Pitch or Wax and run round about the 
 Tamken, that the Powder in the Petard may be preſerved from 
Water. When you are to apply the Petard, and make it faſt to a 
Sate, you muſt firſt bore the Touch-hole thereof, and fill the ſame 
with ſome Powder mixed with Linſeed Oil: but a Feuſee may be 
better, filled with the Compoſition for Granado Feuſees, that it may : 
take time to burn before the Petard fire, that the Man may remove _ va 
that made it faſt. To make it faſt, you muſt have two Hack-Bolts, 4 
as E, with Scrues at the ends, which are to ſcrue into the Gate,  _ # 
where you have the Plank D, to which the Petard & is faſt with a - + 
Chain by the Ears in the middle, or by a Staple drove in the Gate, 6. i 
to which the Chain is faſt, as you ſee by the Figure & and D, to the * 
_ Gate F; To carry this Petard, muſt have a Waggon with "0 
Wheels, as the Figure H - This Wag Lmaſt:be as broad as the 2 
Plank before the Petard; having in the fore-part three ſharp-pointed 
Iron Pikes, that when it is run at the Gate it may hold faſt, that the 
Man or Men may ſtand thereon, and fix their Scrues, to Which they 
muſt make faſt the Plank with the Petard: Then giving fire to the 
Feuſee, and removing back the Petard, having done Execution to 
e nxpectation, the Parties may enter according to the Commands 
Þ RES LG I V Re op 
* While. this Work was intended for the Young Gunners Inſtru- 
ction, E hold it e ſhew you that there is no Fire- work 
that can be invented or made for Offenſive Service, but the ſame 
will and may be made uſe of for Defenſive Service; but ſome mayr,.⸗-! 
be made for Defenſive Service, which can hardly be uſeful in Offen- TE 
ſive Service, as W of a Mine, or Balls, or 
Bags to burn the Wood, or ;Rubbiſh caſt in to fill up a Ditch, 
Powder - pots, and ſuch like. ))) 


bSHSranadoes to ſhoot out of A Mortar - Peccee. 
I Fhe Mortar - peece ſhoots all ſorts of Fire-works; Firſt, Grana- 
does, the Shells made of Iron: Secondly, Balls or Bags made of 
Canvas, in form of Granadoes : Thirdly, a Moxtar-peece may -thoot 
Stones coated with Fire-works, or Stones in the Night to fall amopg 
the Enemy, as if it rained Stones. 1 88 
I. For the firſt the Iron Shell of a Granado muſt, be filled with ; : 
good Powder, and ſome IN Brimſtone mixt with it, —_ 
. | | | | . dhat 11 
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: that thereby the Powabt may throughly fire the more ſuddenly. In 


your Granado you may 85 ſome little Balls of unquenchable Com- 
poſition, that when the Shell breaks and brings down the Rubbiſh of 


a Houle, thoſe little Balls may raiſe Fire afterward; which is fearful 
in a Gariſon, and is one of the greateſt terrors can come among them. 


Canuas-Balls for Granadoes. _ 


2. Theſe Balls muſt be made of ſtrong Canvas; when yeu have 


made your Canvas-Ball, you may fill it with Sand, and then take 


two Iron Rings, and mould your Ball ſtrongly'in form as you ſee 


the Ball in the Copper-Plate N“ 3. But if your Ball be of great 
weight, ſingle Line will not ſerver 


o mould your Ball, and therefore 


you muſt make it a great deal les than the Bere of your Mortar- 


— 


 Peece, both in regard of the moulding and codting of your Ball. 


3 The Ingredients or Compoſition to fill this Ball. 1 
Take Powder, Salt-petre, and Brimſtone, of each a like quan- 
tity, theſe you ſhall beat ſmall, and incorporate them together; 
moiſten them with Linſeed Oil, and work them with your Hands 


till you make a Paſte, that it may ſtick together in ſmall Balls. if 


need be: This is a flow Compoſition. 


* 


e for the fall Io 
To this Compoſition you mult take 4 parts of Powder, 3 of 'Salt-. 


. petre, and 3 of Brimſtone; theſe being ſeverally beat to Meal, 


moiſtned with Linſeed Oil, and wrought as aforeſaid: This is a 
good Compoſition, © _ „ , ee. 


1 C On beet 
Take 12 parts of Salt-petre, bray it not very ſmall, and 12 parts 


of Brimitone not {mall beat, work them well together, and moiſten. 


them with 2 parts of Linſeed Oil; then take 6 parts of good Salt- os 
petre, bray ir as ſmall as Currants; incorporate theſe Ingredients, 
and make a Ball thereof as big as a Walnut; and if it burn as long 


ap 
as you may tell 30 ſoberly, then is the Compoſition both good and 


ſtrong. 1 5 . 
When you have found your Compoſition good, you may fill your 


ys, 


n eee, on muſt have 2 Iron Rings of the thickneſs of 4 
h of them; the one 4 Inches Diameter, and the other 
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to which you muſt have a Splice-Iron, or Marlin-Spike of Horn; a 
tack of Harts-Horn is good to do it with: In the largeſt of y 
Kings you may ſet your Feuſèe; the Feuſee may be made of Wood, 
the Pipe bored; you may bore 3 or 4 {mall holes near the lower 
end; it is the cuſtom of Feuſees to reach the middle of the Grana- 
do or Ball; you may pierce this Ball when filled with Fire-work, 
and put therein Iron-Pipes, loaded with Powder and Shot; but be 
| ſure the Touch-hole be wide enough, that Ruſt doth. not ſtop them 
from firing; theſe Pipes muſt be beat in, till their Muzzles be equal 
. to che . 555 ͤð Co 8 7» 
Then you muſt coat this Bag with theſe Ingredients following; 
Take Piteh, melt it, and put N Sur Oil till it be tough and ply- 
able; then put ſome Powder in it; and if you take Hurds or Tow, 
and ſpread on a Table, run this Stuff upon it; then wrap your Ball 
therein, and open your great Ring for your Feuſee-Hole, and ſtop it 
| with a Plug, | FFF 


* When you are to uſe this Ball, take out the Plug, and put there- 
in your Feuſee filled; then load your Mortar-peece, and ſet your 


Ball in the Mortar in the ſame manner you do your Granado; ha- 
ving laid your. Peece as ſhe ought to be, then fire the Feuſee, and ſo 
your Peece : If this Ball fall near any thing that will take fire, ic 
- will burn, and do the Enemy great harm. 3 
—— For thoſe Stones, that may be ſhot from a Mortar-peece, if you 
dip them in Compoſition made for Water-Balls, with Pitch, Roſin 
and Wax. When they are coming down (as it were from Heaven) 
into a Gariſon, it puts them in great fear, and makes them gather 
err Eo ooo Gio ws | 
Then you may have a Mortar-peece loaded, and put therein 
1 Stones as big as a Mans Head; and laying her as the other, theſe 
3 Stones falling amongſt the People, put them quite out of Heart. 


2 


„ 75 Another Granado for a Mortar Peece. 


45 I If you make a Ball of Canvas, as is before ſhown, well moulded - 
| and filled with Sand, then melt Pitch and Roſin, and dip the Canvas 
25 Bag in it; but you may have Muſquet- Shot cut in two, and clap 
Ir them on this Coat as full as the Bag can ſtand, as you fee in the 


4 Copper-peece Ne 2; then coat it again, put in the Feuſee; and if 
4 you Fre it among Men, it will do great harm, the Sand being put 
23 dut, and the Bag kild with PoW der. . 


* „ 


Ul 


ſtrongly together with Wire, and with a 


again; chis Ball being filled wi 
Tland- Granado, and will do good Service. 


© Wood'envugh to make u Socker for the end of a Pike or Pole. 
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1% 41 to the Ar of Gunnery, 


If you let a Pully- maker or Turner turn of hard Wood two half 
Balls to join each in other, as the Figure 2 demonſtrates; they two 
being joined make a Spherical Body, * ſee, then mould them 

roudg cut out little ſlices 

of the Wood, as may help lodge half Muſquet-Ball ; then dip it in 
melted Pitch and Roſin one Pp over, and ſet ſhot; then coat it 
| th fine Powder, and à Feuſee put in- 

to it, it will ſerve either to be ſhot as a Granado, or heaved as 2 


To make a Compoſition for Fire- Arrowm. = 

Take 2 parts of Salt-petre, 2 of Powder, 1 of Roſin, 1 of Brim- 
ſtone ; pound theſe Ingredients very ſmall, and mix them together; 
then moiſten them with Brandy - Wine and Linſeed- Oil, or Oleum Be- 
nedictum; then fill your Bag of Canvas made for the purpoſe, very 


hand and full; then ſtick an Arrow- head through the Bag, and make 


it faſt with Twine, Rope-Yarn,- or ſuch like; and put a Plug for 
the Feuſee Hole, where you mind to fire it; then coat it over with 


Pitch, rub Powder in the Touch- hole, give fire to it, and ſhoot it 


where you will, and it will burn very well. 


But if you would not have it burn, till it light at the place A 
pointed, in regard you would not have it ſeen, you ſhall take a little 


| on Tinder of a Fingers length, and put it in at 1 26. omg | 
£ 8 put that Tinder in fire, and ſhoot it w 
pleaſe. | „ rgs et en Pon 


ere 'you 


There are Gunners, that when they have moiſfned their Compo- 
fition, clap it about the Arrow, and then lay Canvas abour it, and 
ſew it faſt, bore holes, prime it, fire it, and ſhoot it where they 
have a mind; bur ir muſt be coated firſt : The form of an Arrow 
you have in the Copper-plate Ne 5. You may fill the Hedg-hog 
Ne 4, in the Copper-piece with this Compoſition. . 


enn, lar nba 
Amongſt Fire-works a Trunk is one, for they may be made with 
=exfie Charge: Firſt, Cauſe the Block-maker to make a Trunk of 


hard Wood, and reaſonable thick, (tho? you make the Ball fmall) 


you may put two Hoops of Iron about it, and at the great end leave 
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Fitch, and roll them in Powder-duft. 
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Take Brimſtone, Pitch, and Wax, alike quantity, melt them over 

a a flow Fire, and put thereto 2 parts of Salt - petre mealed, with 4 
part of Verdigreaſe, and part of Camphire ; all theſe being mix- 
ed together, add & part of Linſeed-Oil,sſtir it well about, and take 


Hurds, Tow, or Hemp, and make wet with this Compoſition, which 


you ſhall roll up in form of Balls; theſe Balls you tie rogether with 
Twine, and when they are cold, you. bore them croſs : 
which Holes you prime with PoWwder-duſft ; you may make of theſe: 


Balls as many; as you pleaſe; yon may coat theſe Balls with: melted 


BE. „ » “ Ü. 
Firſt, Load her with a quantity of Powder, as the Gunner thinks 
fic to carry out his Ball and not break the Trunk; then put home to 
the Powder one of thoſe croſa-· bored Balls, and for his Wad to keep 
him to the Poder, take azligtle Meal-Powder: moiſtned with Lin- 
feed-Oil and make into Do; and upon that load Powder and Ball: 
again; then put upon the Ball of this ſlow Compoſition ; then load 
Powder, and then Ball, and then of: low Compoſition again, till 

our Trunk be full: Then take the Lance and make faſt in the 
Trunk, and ſet him to ygur Shoulder in form of a Muſquet; le 
one fire at the Mouth of the Trunk, and you may ſhoot Us: 
round: about where you pleaſe, and they will burn. 
may be uſed in Iron-Shell Granadoes, or in Wooden Jrana- 
does, if they beſo big as to contain them; for when the Granauo 


4 


15 JJ EL rg, 
TD make Balls to ſhem lighi in the Night. - 


Take Antimony 1 15, Roſin 1 i, Brimſtone 3 b, Salt-petre 1 #6, 


Coal 1 jb ; make many Balls thereof, bind them up with Tow : If 


the Enemy lie near your Walls, Ditches, or Trenches, for your 
own ſatisfaction, you may fire one or more of theſe Balls, and 
throw them over, where you have any ſuſpicion: Theſe Balls will 


give Ar to ſee, if any be near your Fortification. And if 

you find the Enemy, you may fire your great Guns of what ſort 
u will for their annoyance, ſtil throwing- of theſe Balls to give 

Light no hoop the Enemies proceedings. 
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138 4 Ligbt to the Art of Gunnery - 


Man can be able to act in that Smoke; ſo that you 


be able); you may put this in Bags, and make Balls or Hedg-Hogs 
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To make an extraordipary Fire-Work, which being put into a Mine, 

or on 4 Breach for Storm, ſhall ſuffocate or "kill thoſe who come in 
- % V En aan Ter a4 
Take of Horſe-Litter, that hath been ſufficiently ſpoiled by the 
Horſes, dry it in the Sun; likewiſe take ſome of the Dirt that Hogs 
have lain upon, and dry it alſo; dried Cow-Gall, old woollen 
Clouts, chop all. theſe ſmall then take 1 part of Wax, 1 part of 
Hogs-Lard, 3 parts of Powder med, + part of Ratsbane, + part 
Orpiment brayed to Meal, 4 part Verdigreaſe; mix all theſe things 
together, and fill a Bag therewith being well coated, put : Feufss 


into it, and give fire; heave it among the Enemy, or ſhoot it to 


them, it will do excellent Service. 
But if you fill a Barrel of this Com 


poſition, and ſet it in a Breach - 


where the Enemy is to ſtorm if che Wind carry the Smoke from 


you, the more it buffs, the more it will ſmoke; 0 Iam ſure no 
ay have great 

Advantage of your Enemy in contriving this Smoke; gs Figure 8 in 
che Copper pee ewe, oat FEE 
᷑;v make a Fire-Work that ſhall ſtink fearfuly. 
Take Brimſtone 2 tb, Roſin 1 #; Kirchin-Scuff 1 1b, Aſſa Fœtida 


ring af Horſe-Hoofs that are dry, mix a good quantity wich the 
former malted Stuff; then take Hemp, Tow, or Rags of Linnen, 
or Woollen, or Okam, as much as will drink up the Compoſition, 
and make thereof a Fire-Ball; this being rolPd in a little Powder 
meaPd, and Mans Dung; ſet fire to it, and it will ſtink ſo, as Who 
comes in the Smoke will rather fly, than abide the Smoke, (if they 


; melt theſe * then take ſhavings of Horn, or the pa- 


thereof at your pleaſure. 


4 


T make by Fire, in time of Storm, a Smoke among the Srormers. _ 


Take a large ſtrong Barrel and pitch it cloſe, half full of Quick- 
Lime; then ſet in the middle of the Barrel ſuch a quantity of Pow- - 
der in a cloſe Cask, that, when fire is given, may blow 2 great 
Barrel, and all that is in it to pieces; and, be ſure you put in this 


. 


little Barrel a Pipe or Feuſee filled with Compoſition, that may reach 
through the great Barrel; Then fill the great Barrel full with the 
aforelaid Lime, and lay it at the Breach, where the Enemy is to 
| ſtorm ; and when you {ee your beſt advantage, having a Train * 5 
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1 purpoſe, ou may. give fire, and if fire tome to the Powder, it 
vill ſo ſpoil hoſe about it, that they, by filling their Eyes, . Throats, 


* 


Beloged may have advantage 2 the . If Lime were uſed 

for cleanſing the Decks, inſtead of Stones, I believe it would give 
much ſatisfaction at ſome times; but Quick-Lime is dangerous, if 

Water come to it unawares. This Lime is nothing but Lime-Stone 
burn'd, that no Water hath been near; then it muſt be very well 


light, will continue the longer ere the Smoke diffolve: 


But if. you would play with your Enemy, you may fill your great 
in formof our Powder-Cheſts at Sea; this being fired, while they 
are thick about it, vill make rare ſport for the Defendant, and make 
them afraid of worſe to follow ; and then if you can ply them with 


Hail-ſhot from your Guns, and Small- ſhot, Hand-Granadoes may 


5 — 
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5 give them cauſe to retire, if they can, with the greater ſafety, as 
nenen ͤ n a 
ger of Compſon: or eben eben., 
1. Take due Pare of good Powder, one part of 'Salt-petre, and 
half a part of Brimſtone, and a quantity of Saw-Duſt, or old 


£ 


rotten \ 7 will make a great Smoke: Theſe being well 


mixed with Linſeed-Oil, and wrought under your Hands, until 


- you make the Compoſition. to a. Paſte, that it may hold together bh. : 


Balls. . 


a OS 8 
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2. Take groſs Cannon-Powder i #, Salt-petre 1 tb, Brimſtone 


4 of a ſbß; pound theſe very well in a Mortar, or a Powder-Mill, 
and mix them together; moiſten them with Linſeed-Oil, and work 
them well with your hands to a ſtrong Dow or Paſte, as is before - ſaid. 
3. If you take very good Powder, beat is very ſmall, ſearce it 
N Sieve, and moiſten it with Linfeed-Oil, work it to a Dow 
or Paite; it is good if you make uſe of it preſently ; for this 20g 
ſition is too ſtrong to "4 kept, radars ou may add to 1 | 
ſa much e and a little Brimſtone, then it may be kept. 
4. I you take of the beſt Piſtol- Powder you can get, beat it = : 
Il, ſearce it through a narrow * moiſten it wWich Linſeed-O d 
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and Noles, ſhall not be able to ſee, or walk: By this means the 


- bray'd, and made as fine (if poſſible) as Flower; the finer you make 
it, the-greater harm it ſhall do to the Enemy ; and being dry and 


Barrel with fine pibble Stones, Muſquet-Shot, and pieces of old Iron, 


1a 4 Lightito the rt of uimner yi. 
work it well, as is befofe, taught, and you 3 2 


Compoſition, without doubt amongſt; all the others ; but it ig ke. 
Vile to ſtrong to be kent long, and fearfulz if a, do. be 7 
. If vou take groſa Gun. Fowder, as muchas. ou pleaſe, and as 


much Salt-petre, being moiſtned with Linſeed- Oil, 
the reſt,. with a little Brimſtone 25 
6. If you take 2 fh and a half of gr ofs:Gu 


and W en as: 


before. 
7. Take 1 tbanda quarter of: Powder; T? th of Sult-petre, : 3q 

ters of a tþ of Brimſtone, half a4 of Spunk, the Heart of Wi = 
or old rotten Wood rubbed: ſmall ;. all theſe: being moiſtned with 


Linſeed-Oil, work them well with-your Hands as ch 8 6% Campo- | 


ſitions are. 
8. To 4 th.of onder take half afb of Brimſlone,. and half + as: 


much. Salt-petre as both the other; all cheſe being well pounded: 
and ſearced through a Sieve, (as aforeſaid) and 20G moiſtned with. 


Linſeed-Oil, work as the reſt. 


9. If to 1 ih ef Powder eu take 1-4 of Sale-perre;' Half u of: 


Brimſtone, and half a 1 of Coal or rotten Wood, © theſe all being 


well moiftned with Linſeed-Oil, and . this will make a. 


good ordinary Compoſition. 


10. Fake to 1 tb of groſs Powder, . 215 off: da Sie pet and the 


quarter part of theſe two of Brimſtone; theſe being all pounded 


and ſearced, and moiſtned with Linſeed. Oil, and wrought: as for- 5 


merly inſfructed. 


14. If Jani gepsund of: good Powder; a quarter of A pound! 5 


of Brimftone, and 6 ounces of Salr-pexre ; theſe being all meſtned 


With Linſeed-Oil, and well wrought; then vou take one durth 


part of Spunk, or Saw-duſt well Tubbed; mus this" 'Compoſition- : 


with it, and you have your deſire. . 
12. Fake 4 pounds of Powder, 1 pound of Salt-petre; Ralf a 
pound of Brim one; theſe being moiſtned wih Linſeed- Oil and 
well wrought-:: Laſtly; Take half a pound of Roſim, aud 2 much 


Pirch mall pounded, and ſearced through a [mall Sieve; and then a 
little Saw - duſt mixed there with, with rotten Wood rubbed. ſmall” 


in your Hands; this is for the flame or ſmoke: If you would have 
it to ſpread abroad put ſome brayed Glaſs therein. This Compo 
ſition may be uſed 3 'your:? — it is not to be 
lang kept. | | 13s 2 


| agendas, and 4 th- of 5 
: Salt-petre, and 1 1h of Brimſtone, all — beat, and ſeufeed through 


a Sieve ; then being mein with Linſeed- Oil, and e as. , 


* 


a 


I. Take what Ne 
bf that of Brimſtone, 'w vy 


* 


2 little % ang” a little rotten od, the 


teri Wood rubbe® perween 


3 


A Lig 1 ts 9th. Art 10 nnery 
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of 7809 pe tre: You will ans; egen ke 
. Hittls Powder, and a little Coal; 
cheſe being finely , and feareed through # ſmall Sieve, Iain 
therewith lome rotten W ood to increaſe the ume. 
3 23 1 pound of Salt- pete, half A ad er Bi ſtone, 
eſt you can have, to 
8 and N i and og Geng 


"x06 OED. - 
& 54 : 


mixed chit with. 7 th 
3. Laken ee nn pound of Salt pe. 

; Theſe 3 well pounded ee then 2 ns of rot. 
our Hands, and 2 buntes of Pitch; 
two beaten ſmall not fearced mii them k thi r Ingre 2 
+ 3 may take 1 poutid of. Salt-petre 
1 55 A EY i Work: Ac Lame as aforeſaid,” chen 


; . 


* 'y 8 > 5 


be, pounded andfearced, a 


83 12 Obnces, Coal 4 Ouned, bein. 
Kone 3 Ounces, moiftned with. « little W this N well e 


| 5. If If U ther Kat rg 2 I. 6s, each alle, and a Ntele 5 
rose Joo; ch is allo a 2980 Saupe in Balls or Bages, and 
will keep dong unſpoiled, and hath Ike wiſe ho danger in the Fring: 

Ir is eſteemed to be the beſt of all Compo tions, and gives . 


fire, as the moiſtned Balls do. 
6. Take 3 pounds of 'Salt-petre, 1 pouf 
them with Coal 


md of Brimiſtone, mix 
or rotten Wood which is light; if you uſe to theſe 


Balls Feuſees it Fits nor be amiſs, or ſome 6 F the bl "W " Compoſition 
moiſtned with Oil. 


All theſe may be made in Cloch-Balls, coated as aforeſaid, and 


| made uſe of as the Gunner pleaſeth, for offending of an Ene 


As there is nothing now unlawful, (though never ſo baſe) that 


can be acted againſt an Enemy; ſo it is very common for Perſons to 


take upon them to be Spies and Intelligencers, who void of fear will 


4 enter with the Enemy in their Army, "League or Garifon, on pure 


Pole to betray them. Thoſe Men We will give themſelves to be 


Spies, they muſt certainly be of an idle and baſe diſpofition, void 

| ef the fear of God or Man, and ſubril, ſecret, and Maſters of all 

8 * there are many ſimple Men, that for love of Money 
1 V 2 : 


% 


» 7 


Arms receive Juſtice bey 
fende of Freachery, und 
and Treaſon is as the Sin of 2 
| puniſhed both hy God and Mans... 


1 knowing ſubtilly to anfwer 


2 y yl . e 


25 Therfoponr robe 5 


_ my, and chgtinued two Days :. 
'campan 


Vas fit for a Spy. 


& 
_—_ 3 
10 Fr” * * 


16 1 eee 5 


ds put 1 out for this uſe; theſe Men, eh FR ben. 
| Read in what they are to go about, and how they, ma Lan em- 
ſelves in the ſame; nevertheleſs, either before or 
_ done their Buſineſs, by ſome inſtinct of Fear, ere by 1 2 
ſſtice of Heaven, they are caſt down, and. h their own-Simpliciry 


divulge ſomething, which brings them to. apprehended, _ 
through Torture confe$ the Natter, and according to the Law of 

nd other Malefactors, in regard the Of- 
the colour of 3 is e 


But if the Gunner-ſhould 


104 to 3 theſs for his 


- ſecret Buſineſs, he ſhould-chuſs « one of thoſe? who had: been em- 

EEA yed in ſuch 
7 Neve mb 
Lern Inocency, .withaut Pear ce change his Colour, or coldneſs of 


buſineſs before, and of ſuch a; nature, chat though 
and asked Queſtions ſeeming as though he . 
en nevertheleſs he muſt; ſtand 5 


Heart to tremble ;; but wich a merr: | Countenince, dexterity in 
what is demanded. | 
do remember, at the Line at Leith, when His Majeſties Army 
m 5 pretty ſubtil young Man from 
his-prerence that he had left his Service 
4.5 Was brought before General 
0 Wa lightly by, and gave the 
Freedom to take Service where he pleaſed; ; 
aßen to go down. the Line, fee all our Ar- 1 
e the y Frick the ang in 
y.1 0d Lp. he was a. Spy; he put. it off with the fineſt 
es that-<ouldbe.; affuring we, 1 fog 8 faithfuller Sub- 
5e chan he in the Army, ſwearing effectually to the: point; but 


che Kin 
ho, put 


* 


chat Afternoon he went to the Enemy to receive his Reward. He 


was a ſprightly 2 Man, but of a ſolid and diſcreet Behaviour, : 
that indeed I di Samire b. . and Impadence. 1 bis Fellow 


Another; When 1 Was in the Caſtle of 8 oe” a Souldier 
came. running right up from the Enemies Works, Thar if he had 


deen a Run-away, they might have killed him; but this Fellow 


came running into our Moat, and when he was there, feigned him- 


ſelf mad, and would be up; the Governour Dondaſs deſired ta have 
kim up fo Leauled hale, me vp b a * about his middle, (Lam: 


ſure- 
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e Os gn ne! 8 came in, 
he was ſlabbering, as it is ſaid David did before the King 


1 Sam. 21. but hear what: he would, and ſee what he wo! 
ſwered nothing' to that purpoſe 


und Night in the Houſe with — no 
0 the Enemy without help. Such as theſe are worthy to be Spies. 


delow a g 


Fire- Works in la ing of cham " rherefor' % 
I I will here ſhew t RTF, 7 e better — 


D lyeth, or Powder-Magazines 
come into them, but . it is uſe 
- Windows or Slits in the Walls, wherein 80 heaverheir b 


drops of Turpentine al, ag 
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but after he had been th A | 
r; he faund the way 5 


Now mon will not encourage any Perſon to any Action ſo far 
ingenious Spirit; nevertheleſs 1 will ew you what 

Fire-Balls they ule, and the ſubtitry they uſe in che per „ "vn P 

efor Examples uke, 


They! uſe theſe lowing l en they intend to burn 


in regard it ĩs 9 foe htm 6 
fal and neceſſary they have ſome 


NN is made in chis manner, 0 
e ny 


AT A Ant 22 5 * 7 2 | 
bet " _ manner, b e o 


. 


1 Jo Meal, mix e them : Toy "wall i in a l put into 
them the bigneſs of a Walnut of Greek e Which 
muſt alſo be ſmall ſtamped; and in the mini —_— all let fome _ 
alſo a ſpoopful of Linſeed-Oil, an. 
ad gong that if occation be 2 8 — 
may: make Balls of it. n 55 
But if you fill Bags wi chis 2 well: packed; . Aud e 


then make it to Paſte with 


make therein a Hole, and put a ws: ah into it; 5 n. theſe Bags: * : 4 


in the following Compoſitioon. ES. 


Taks one part of Brimltone, ler it melt, avd put ng is ons , 
quarter IE Wax; when that i is melted, * in one whe: © ER. 


* 


EI 
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burns 4 of an hour ; 1 meaſure my Match again, 
15 how much is burned in the quarters time, 
muſt be the meaſure of Match for tlie zime appointed; it muſt be 


maße ſundry ways; ſome make them thus: 


ſo armed, you coat it as other Fire- 


| 1 0 * —— . 1175 85 F n 82 I 
::Coat theſe Balls wit e Sako pparta af Brien. I; 
one, melt it, and put into it one part ef War, and one andabelf 
of Greaſe, varter part of Tucpentine, and au touch Varnice.z 
ſet ehe Kettle a diftance- from the Fire, and put 
therein 3 parts of fine Powder; : mi dem, on) 3 | 
by in a Piece 0 1 
＋ Would "hg: og s 5 


N and in the 


e du 

40 8 SON tera; this | 1 you are taught in ng. 
146. To ſuch Actions as theſe the Match muſt be choſen that 
1 for 


uſe to dye till a OOO a ke | 
March will diſcove uf woe of eh 85 
le. I deſire a Fire: cobegin Fiille 3 la n thenefore 


5 0 ong piece of Match, which, I intend to uſe ; and meaſure | 


the fame exachy; -1 lighe that Match, and mark how much of it 
by whiel1fknow - | 
and 12 times ſo much - 


laid Serpent-like about che Ball, char the paris couch not one an-o- * ' 
cher, neither the! re in the Coppet-Piece, . 5 


e are ſome ma. 'make ale of the „ 4 be 


Take Powder 2 part, 2 parts Brimſtone, and 1 part . pe ered, | 
each well pounded to Meal, and ſearced; mix cheſs $ Mate- ; 
rials: together, moiſten them either wich Brandy or Linſeed- Oil, 
and then melt Roſin, and pour it into Water, which makes it hard; 
chen pulverize it, aud take one part of it and mix with che former 
Ingredients; then pound them together very well till they are ſit 
to Cakes Balls of; then may you take of this Compoſition, and lay - 
about an Arrow.-Hiead, and wrap it about with Fuſtian or Canvas, 
and ſeize it about the ſhank of the Arrow-Head ;-this Arrow - Head 
orks z then make a Priming- 
hole towards the point of the Arrow z ſtop it, and when you make 
uſe of it, fire and ave: erp Sane + As 1 N in 'the = 
IN *. 8 * 


oa 
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enn 


116 moiſtned with Linſeed- Oil. . 
4. Take Powder 4 tb, e 616, 
moiſtned with Linſced-OiL-:-*,_- .. - 
e * imſtone 
: 2 1 ib, Zam 


dry Tan- 


+» 
Wy 


* 


"4 
* 


Tower 3 
* 5 14 = Br 1 4 | | in 
8. Take Po er .6 th. 2 - 8 

all frhall bea aten, and: moiſttied with L 


9th, Salt- Petre 7 th, Brimſtone 2 W. 
3 wi Oil. c 


3 be der 1 15, | 
EARS TOWGEr 1 _ 
inſeed-Oil. — 


withLinſeed*Oil. EO, 
11. Take eee 2 15, Salt - petre * 15, Brimſtons . 


mall, and moiſtned with Linſeed-Oil-:. Theſe Balls may bo uled to IS 
Fre-Works and Fire- BAHs if r £ 

12. Take Powder 2 #, Salt-petre W. Rotten Wood, of Tat. 
ners Lee 1 15, good Brimſtone 1 05, Salt 1 — 8 beat ſmall. 


* 


and mixed rogerher, moiltned-with Lan- 2 DN Opt Tt 2 1 


I To make a lon ng bur nin cane for Fire-Balss. _ 
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